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CHAPTER 1 

GENERAL 


Section 1 

INTRODUCTION 

L. PURPOSE* 

| a* This manual is published for the information and guidance 

| of Army personnel concerned with ammunition. Those responsible 

! for the handling of ammunition should become thoroughly familiar 

with its provisions 

h. The requirements of this manual will apply to Class 1, II, and 
III installations. The requirements of the Ordnance Safety Manual 
| (O.O. Form 7224) will govern Class IV installations under the 

I control of the Chief of Ordnance. 

i 

i 

j 2, SCOPS* The information contained in this text is of a general 

technical nature. It concerns the several types of ammunition, their 
general characteristics, means of identification, care in handling and 
use* storage, surveillance, packing and marking, shipping, and the 
j destruction of duds and unserviceable ammunition. 

3. K INFERENCES. Further information concerning Specific types of 
ammunition is contained in specific Technical Manuals and Field 
Manuals A complete list of references appears in chapter 5* 

t 
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Section II 

GENERAL DISCUSSION 

4, ?fO>fKNCLATl3RL\ 

a. SNL groups.. Standard nomenclature is established so that 
every item supplied by the Ordnance Department may be specifically 
identified by name. It consists of the type, siie, and model of each 
item. Its use for all purposes of record is mandatory, except where 
use of AIC symbol (par. 4 b) is authorized, Ammunition nometi* 
clature is published in ORD 11 Standard Nomenclature Lists (SNIA) 
of groups P, R h 5, end T, and its exact use will keep to a minimum 
errors in the shipment, storage, issue, recording, and use of ammu¬ 
nition items, 

(1) Group P contains lists of ammunition for medium and heavy 
field artillery (155-mm gun and above), coast artillery, and anti¬ 
aircraft weapons. 

(2) Group R contains lists of ammunition for light and medium 
field, tank, antitank, and aircraft artillery weapons (20-mm gun 
through 155-mm howitzer), mortars* mines, and demolition material. 

(3) Group S contains lists of bombs, grenades, pyrotechnics, and 
rockets. 

(4) Group T contains lists of ammunition for smalt-arms 
weapons. 

b. Ammunition Identification Code symbols. The Ammunition 
Identification Code (AIC) symbol has been established to facilitate 
the supply of ammunition in the field. Code symbols assigned to 
each item of ammunition in a specific packing are to be used in 
messages, requisitions, and records, These code symbols are published 
basically in QRD 11 SNL’s of groups P, R* S t and T. A full explana¬ 
tion of the composition end use of the AIC symbol will be found in 
SB 9 AMM 5 and changes thereto 


i 
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5, CLASS I FIXATION. 

a* GettcraL Ammunition is classified according to use as service, 
practice, blank, or drill (or dummy). It may also be classified 
according; to type of fiilsr as explosive, chemical, or inert. 

b. Service ammunition, Service ammunition is intended to be 
fired for effect in combat. Such ammunition (except small-arms 
ammunition) may be further classified according to type as high- 
explosive, high-explosive-antitank, armor-piercing, gas, smoke, canis¬ 
ter, incendiary, illuminating, or pyrotechnic, 

C, Practice ammunition. Practice ammunition is fired for effect 
in simulated Combat and is provided for training in marksmanship. 
The projectile in this type of ammunition may have a small quantity 
of low~exp1o«ive filter to serve as a spotting charge, or it may 
be inert. 

«1. Blank ammunition* Blank ammunition is provided in small 
and medium calibers for saluting purposes and simulated fire. It has 
no projectile* 

c* Drill anmmmiUm. Drill or dummy ammunition is used for 
training in handling and loading (^service of the piece*). It is com¬ 
pletely inert. 

6, IDENTIFICATION. 

a. General. Ammunition is completely identified, except os to 
grade, by painting and marking on original packing containers* For 
purposes of record, the standard nomenclature of the item, together 
with its lot number, completely identifies the ammunition. Once 
removed from its packing, ammunition may be identified, by the 
painting and marking on the ammunition items. Other essential 
information may also be obtained from the marking on ammunition 
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items. The muzzle velocity of projectiles may be obtained from the 
firing tables and ammunition data cards; itl the case of some rounds 
of smaller caliber, the muzzle velocity may appear on the packing box. 
Included in both the marking and the standard nomenclature are: 

(1) A brief description of the type or suitable abbreviation 
thereof. 


(2) Caliber, weight, or size. 

(3) Model designation. 

{4) Where required* such additional information as the model 
and type of fuze, the model of the cannon in which the item is fired, 
the weight of projectile for which a separate-loading propelling 
charge is suited, etc, 

(5) The lot number is marked on the ammunition but is not a 
part of the nomenclature. However, when referring to specific ammu¬ 
nition, It is necessary to mention the lot number as well as the 
standard nomenclature. 

h. Mark or model. To identify a particular design, a model 
designation is assigned at the time the model is classified as an 
adopted type. This model designation becomes an essential part 
of the nomenclature and is included in the marking of the hem. The 
present system of model designation consists of the letter “M* fol¬ 
lowed by an arabic numeral, for example, “Ml* Modification* are 
indicated by adding the letter “A* and the appropriate arable 
numeral. Thus, “MlAt” indicates the first modification of an item 
for which the original model designation was "Ml.* Wherever a “B* 
suffix appears in a model designation it indicates an item of altecna* 
tive (or substitute) design* material, or manufacture. Certain items 
standardized for use by both Army and Navy are designated by “AN tt 
preceding the model designation, for example, AN-M103A1, AN-Mk 
19. From World War I to 1 July 1925* it was the practice to assign 
mark numbers, that is, the word “Mark/' abbreviated “Mk,” followed 
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by a roman numeral. The modification was indicated by the addition 
of MI to the mark number, the second Mil, etc.; after 2 April 1945, 
.these roman numerals in Mark numbers will be indicated by exabic, 
rather than roman, numeral This change from roman to arable 
numerals will affect ammunition items in use by the U. S. Army 
which are of British or Navy origin, and also older army items which 
are now assigned Mark numbers. Prior to World War I t the year 
in which the design was adopted, preceded by the letter was 
used as the model designation, for example, M1914. 

c* Ammunition Jot number. At the time of manufacture every 
item of ammunition is assigned a lot number. Where the size of 
the item permits* it is marked on the item itself to insure permanency 
of this means of identification. In addition to thia lot number, there 
is assigned to each complete round of fixed and semifixed ammuni¬ 
tion an ammunition lot number which serves to identify the condi¬ 
tions under which the round was assembled* and the components 
used in the assembly. This ammunition lot number is marked on 
every complete round of fixed and semifixed ammunition (except 
where the item is too small) and on all packing containers. It is 
required for all purposes of record, including reports on condition, 
functioning, and accidents, in which the ammunition is involved. 
As far as practicable, all complete rounds of any particular ammuni¬ 
tion lot are made up of Components selected from the same lot. To 
obtain the greatest accuracy in any firing, successive rounds should 
be from the same ammunition lot 

d, Ammunition data cord. Ammunition data cards will be fur¬ 
nished in the prescribed amounts for all ammunition items of issue 
except small-arms ammunition. This is a 5- by 8*inch card* on which 
is printed data concerning the item and its components. Data cards 
are forwarded with shipping tickets at the time of shipment and are 
also sent to the ultimate consignee. Information on the cards in¬ 
cludes lot number; date packed; identity of components; expected 
pressures; expected muzzle velocity; assembling and firing instruc¬ 
tions when required; and AIC syrqbols on lots now being produced. 

S 
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7. PAINTING AND MARKING. 


a. Painting. Ammunition is painted primarily to prevent rust 
Secondary purposes are to provide, by the color, a ready means of 
identification as to type, and to camouflage the ammunition by the 
use of lusterleas olive-drab paint. See figures 1 to 16, inclusive, 
for the use of color on ammunition and its packings. The color 
scheme is as follows: 


(1) For ammunition other than bombs, small-arms ammunition, 
and pyrotechnics: 


High-explosive .. Olive-drab, with marking in yellow 

Low-explosive . Red, with marking in black 


Illuminating 

Chemical: 


Gray, with 1 white band and marking 

in white 


Persistent casualty gas .. Gray, with 2 green bands arid mark¬ 

ing in green 

Nbftpersistent casualty gas... Gray» with 1 green band and marking 

in green 

Persistent harassing gas . Gray, with 2 red bands and marking 

in red 

Non persistent harassing gas Gray, with 1 red band and marking 


in red 

Smoke . Grey, with 1 yellow band and mark¬ 

ing in yellow 

Incendiary . Gray, with 1 purple band and mark¬ 

ing in purple 

Practice . Blue, with marking in white 


Dummy or inert.Black, with marking in white (bronze 

or brass assemblies are unpainted). 
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(2) For bombs, other than chemical and practice, the painting is 
olive-drab, and 1-inch color bands are painted at the nose and tail 
ends of the body. Markings are in black, except for the incendiary 
bomb which has purple stenciling. The color of the bands is as fol¬ 
lows for the types of bombs indicated; 


High-explosive . Yellow 

Incendiary. Purple 

Drill or inert ... Black 


When bombs are loaded with Composition B, “COMP. B” ia stenciled 
twice, 180 degrees apart on each band* When bombs are loaded with 
tritonal+ a third color band. Vi-inch wide, is located midway between 
the two bands on either end. These bombs have an inert pad in each 
end> When TNT or COMP. B loaded bombs axe equipped with 
inert pads, they will be stenciled *WlTH PADS” to distinguish from 
bombs with the small filling, but without pads; the purpose of the 
inert pad is to render the bomb less sensitive to blows on the end 
during handling and shipping. Practice bombs are painted blue with 
white markings but have no color bands. Small fragmentation bombs 
have no color bands but the nose and tail are painted yellow. Chem¬ 
ical bombs are painted gray, except incendiary bombs which are 
painted olive-drab, and marked with color bands and stenciling in 
accordance with the color scheme for other ammunition given in step 
(1), above. 

(3) Small-arms cartridges do not require painting. However, the 
bullet tips of cartridges are painted a distinctive color (fig. 1) to aid 
in ready identification as to type, as follows: 

Ball .No color tip 

Armor-piercing .Black 

Armor-piercing-incendiary . Aluminum (silver) 

Armor-piercing-incetidiary-tracer ..3?ed with aluminum annulus to the 

reaF 
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Various shades of blue 

Various shades of red, such as 
orange and maroon, and white 

White tip with green annulus to 
the rear 

(4) Pyrotechnics are not marked in accordance with the general 
color scheme but, where color markings are used, they indicate the 
color of the pyrotechnic effect produced. In general, however, pyro¬ 
technics, are painted gray with marking in black. If the body o' he 
item is aluminum or magnesium, it may not be painted. If the i .em 
u, intended for incendiary purposes, markings are in purple. 

h. Marking. The marking stenciled or stamped on the ammuni¬ 
tion and on its packing container includes all information ne sary 
for complete identification. Further information concerning T ‘"”ng 
and marking will be found under the specific type of ammu htion in 
chapter 2 and in section IV of chapter 3. 

8. GRADING. 

a. Ammunition is manufactured to rigorous specifications and is 
thoroughly inspected before acceptance. Ammumtior t storage is 
periodically inspected and tested in accordance with specific mstruc- 
lions furnished by the Chief of Ordnance, 

h. Each lot of small-arms ammunition is graded manly on the 
qualities which make that lot especially suitable for • .3 in a particu¬ 
lar class of small-arms weapons such as aircraft and antiaircraft 
machine guns, rifles, and ground machine guns (WD SB 9 AMM 4). 

c. Each lot of ammunition other than sm* ’-arms ammunition is 
graded as a result of surveillance tests into one c four grades, dcpe-id- 
ing on its serviceability (WD SB 9-AMM 1). 


Incendiary 
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figure I — Col> * Identification of Small-arms Ammunition Types 
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Figure 3 ~ Typical Marking of Fined Artillery Ammunition 
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Figure 4 - Marking of Fixed Artillery Ammunition To Indicate Reduced, Normal, and Super Charges 
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figure S — Marking of 90-mm Separated Artillery Ammunition 
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Figure 6 — Color Identification of Artillery Propelling Charges 
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Figure 7 — Color Marking of Packing Boxes nncf Metal Containers 
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figure 8 Color Identification of Fiber Containers and 
Cartridge Storage Cases 
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Figure 10— Co/or /denlifJcolion of Bombs (Continued) 
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Figure 12 — Color Identification of Rifle Grenades 
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Figure 13 — Color Identification of AAortor Shell 
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Figure 14— Color Identification of Antipersonnel Mines 
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Figure 15—Color Identification of Antitank Mines 
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Figure 16 — Color Identification of Rockets 








General 


*>. PRIORITY OF 1>>1 K. 

a. Subject to Hjiecial insTrut Hons from the Chief of Ordnance. 
Ammunition of apprnpnate type and model will be used m the fol¬ 
lowing order: limited standard. substitute standard, standard. Within 
this rule, ammunition winch has had the longest or least favoiable 
storage will be used first Among lots of equal age. priority of issue 
will be given to the smallest lot. 

!>. To prevent the building up of excess stocks in the field, trans¬ 
fers from one station to another should be arranged within the service 
command if no stock of appropriate grade for immediate use is on 
hand. 

c. Priority of issue for lots of small-arms ammunition i* estab¬ 
lished by the Chief of Ordnance and published m WD SB 9-AMM 4 
or in special instructions. 

d. Further details will lie found in War Department Supply Bulle¬ 
tins of the 9-AMM senes and in AK 775-11). 

10. CARE AND PRESERVATION. 

a. In order to keep ammunition m « serviceable condition anti 
ready for immediate issue and use. due consider at mn should be given 
to the general rules given below Detailed information on care and 
preservation is given in chapters 2 and A, 

l». Store ammunition m the original containers in a dry well- 
ventilated place protected from the direcl rays of the sun and other 
sources of excessive heat. 

c- Keep ammunition and its containers clean and dry and pro¬ 
tected from possible damage. 

d. Disassembly of components of ammunition, such as fu^e^^ and 
primers, without specific authorisation, in strictly prohibited. Any 
alteration of loaded ammunition, except by dire ction of the technical 
source concerned and umln the supervision of h cocrimis&icned officer 
of that service, is hazardous and must not be undertaken. 

t». Do not open sealed containers or remove protective or safet> 
devices until just befene use. except as required for inspection. 

f. Explosive ammunition must be haniiied with appropriate ca/e 
at ait times. Explosive elements, such as in primers and lures, arv 
sensitive to undue shock and high temperature. 

g. Return ammunition prepared for firing but not fired, to its 
original packing, and mark it appropriately. Use such ammunition 
funt in subsequent firings m order to keep stock* of opened parkings 
at a minimum. 

75*121 0-44-1 







Pp rs. 11-13 


TM 9-1900 


Genera/ 


Section III 

MILITARY EXPLOSIVES 

111. GENERAL, To understand the composition and functioning of 
e complete round of ammunition, a basic knowledge of the character¬ 
istics aild uses of military explosives is necessary. In order that am¬ 
munition may function at time and place desired, it is necessary to 
employ different kinds of explosives, each of which has a specific role. 
Explosives suitable for one purpose may be entirely unsatisfactory 
for another. Thus, the explosive used lo burst a forged steel projectile 
would not only be unsuited but also highly dangerous if used to pro¬ 
pel the projectile out of the weapon. Similarly, the explosives used 
in initiators, such as in primers and fuzes, are so sensitive to shock 
that only small quantities can be used safely. The characteristics* of 
various types of explosivOS arc given in sections IV and V. For fur¬ 
ther information, see TM 4-205 and TM 9-2900. 

12. DEFINITION* Any mixture or compound which* under the 
influence of heat or mechanical action, undergoes a sudden chemical 
change (decomposition) with the liberation of heat and light energy 
accompanied by a large volume of gases, is called an explosive, 

13. CLASSIFICATION. 

Explosives are classified as low and high explosives according 
to their rates of decomposition when such decomposition is initiated 
by the spit of a IWne or a mechanical shock. A more exact classifica¬ 
tion for military purposes distinguishes between non propagating and 
self-propagating explosives. Therefore, explosives are divided into 
two basic groups: Low explosives (propellants) and high explosives. 

(1) LOW explosives, Low explosives are combustible materials 
which decompose very rapidly but do not normally explode; this ac¬ 
tion ifc called deflagration. In decomposition, they produce a large 
volume of gases which produce enough pressure to propel a projectile 
or rocket forward. Thrt rate of burning is an important factor end 
depends upon such factors as pressure, grain form, composition, etc- 
Low explosives do not usually propagate a detonation. Under certain 
conditions, however, they react in the same manner as high explosives, 
th^i is. they may detonate. 

(2) High explosives. High explosives are characterized by the 
extreme rapidity with which the decomposition occurs; this aclioft 
(failed detonation. They decompose almost instantaneously, either 
in a manner similar to an extremely rapid combustion, or with rupture 
and rearrangement of the molecules themselves. In either cas&, gas¬ 
eous and/or solid products of reaction are produced- The disruptive 
effect of the reaction makes the explosive valuable as a bursting 
charge but precludes its use as a propellant because the gases are 

li 
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formed so quickly that excessive pressures would be developed which 
might burst the barrel of the weapon. A detonation may be pictured 
as resulting from an explosion wave traveling through the high-ex¬ 
plosive charge at an extremely high velocity (22,000 to 27*500 feet 

per. second). 

14. REQUIREMENTS OE AN EXPLOSIVE, 

a. military requirement** Before an explosive can be 

adapted for military use, it must have the following characteristics: 

(1) Chemical stability over extended periods of storage under 
normal conditions, 

(2) Ability to withstand the mechanical shocks incident to load¬ 
ing, transporting, and handling. 

(3) Ability to withstand the shock of scl-back on firing weapon 
(when used in artillery shell), or impact when dropped * < safe’ > (when 
used in bombs). 

(4) Susceptibility to complete ignition or detonation under the 
action of the preceding element of the explosive train, 

(5) Brisanoe (shattering ability). 

(6) A reasonable degree of economy in manufacture. 

h, Specific military requirement!*. Additional requirements,dif¬ 
fering from the basic ones, must be established to make sure that the 
explosive will perform properly in the capacity desired. In deter¬ 
mining by tests whether a given explosive will meet the requirement^ 
consideration must be given to stability, sensitivity, and brisance. 

(1) Stability* Stability refers to the capacity of an explosive 
to retain unaltered Us chemical and physical properties during an 
indefinite period of storage, under normal conditions or at higher than 
normal temper at ures* 

(2) Sensitivity* 

(a) To ihock or impact. Sensitivity to impact or shock refers 
to the ease with which an explosive can be detonated by the sudden 
application of mechanical force. 

(h) To detonation by means of initiator*. The standard sensitivi¬ 
ty to detonation by initiating agents other than mechanical impact is 
expressed in terms of the amount of initiating explosive as, for ex¬ 
ample, mercury fulminate required to effect complete detonation of 
a given weight of explosive under a given set of conditions. 

(3) Bris*nee is the ability of a detonating explosive 
to shatter material dose to it This property is different from the 
potential heat energy of the explosive, sometimes referred to as power 
or strength, which determines the force an explosive can exert when 
it explodes. Such force depends upon the amount of gas generated 
and the temperature reached during an explosion, whereas brisance 
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depends on the velocity with which a detonation occurs. Black pow¬ 
der, for instance, is a “powerful" explosive because of the large amount 
of gas that it generates upon explosion, but its brisanctJ is very low 
because of the low raid of explosion, 

15* EXPLOSIVE TRAINS. 

a, General. The arrangement of a series of explosive* begin¬ 
ning with a small quantity of sensitive explosive and terminating with 
a relatively large quantity of comparatively insensitive explosive, is 
termed an "’explosive train/' In general, there are two such trains 
(fig. 17); the prcpellmg charga explosive train (which 19 always a 
low-explosive train), and the bursting-charge explosive train (which 
may be either a high- or low-explosive Irfain). In all explosive am¬ 
munition one or both of these explosive trains will be found. 

h, Propell 1 ng-charge i:xplo*ive train. The propel ling-charge 
explosive train is employed in the ejection of the projectile from the 
weapon on its w F ay toward its target. This train usually consists of 
a primer, an igniter or igniting charge., and a propelling charge. Thus, 
a spit of fire from a small quantity of sensitive explosive (the primer), 
initiated by a blow from the firing pin, is transmitted and intensified 
(by the ignis. so that^a large amount of relatively insensitive ex¬ 
plosive (the pic. Ring charge) burns in the proper manner to propel 
the shell forward 

(1) SMALl^-ARMS ammunition. In small-arms cartridges, where 
the propelling charge is relatively small, the igniter is not required 
The components in this train are a percussion primer and a propelling 
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charge. The firing pin explodes the ppmcr and the flame peases 
through the vent leading to the powder chamber and ignites the pro¬ 
pelling charge; the expansion of the resultant gase* forces the bullet 
out through the bore of the weapon, 

(2) ARTILX-Egv ammunition, The propelling charge explosion of 
a round of artillery ammunition is slightly different from the One in 
small-arms ammunition. In this train* it is necessary to place an 
auxiliary charge of black powder, called the primer charge or igniter 
charge, between the primer and the propelling charge. The addition 
of the primer charge is nectary because the small flame produced 
by the primer composition is not of sufficient intensity to initiate prop¬ 
erly the Urge quantity of propellent powder. The primer or igniter 
charge may be contained in the body of the primer, making one as¬ 
sembly of the percussion element of the primer and the primer charge 
as In fixed ammunition, or it may be divided between the primer body 
and the igniter pad attached to separate-loading propelling charges. 

c, Bursting-charge explosive train x. 

(1) Although there are two explosive trains—the propelling- 
charge explosive train and the bursting-charge explosive train—the 
term “explosive train 1 * 3$ commonly used is intended to meftti the 
bursting-charge explosive train- Bursting-charge explosive trains may 
be classified as high-explosive trains or low-explosive trains. 

(2) Low-explosive train. When low-explosive projectiles or 
other types of missile reach the point of functioning* the series of ex¬ 
plosions which takes place is known as the low-explosive train. In 
base-ejection smoke shell, the explosive train consists of a percussion 
primer, a time train of black powder a magazine charge of black 
powder and an expelling charge of black powder. The action is 
initiated by the firing pin of the fuze striking the primer* the resultant 
flame being transmitted through the components named to the ex¬ 
pelling charge. The explosion of the expelling charge forces the 
smoke canisters out of the base of the projectile* 

(3) Higk-exflosive train. When the projectile or bomb reaches 
the target or the point at which it is set to function, the series of ex¬ 
plosions which takes place in order to detonate the projectile is known 
as the high-explosive train. The basic components which must be 
present in practically all high-explosive trains are a detonator, a 
booster, and a bursting charge. Other elements are sometimes re¬ 
quired, but these three charge* are fundamental. 

(&) The detonator sets up a high-explosive wave when initiated 
by the stab action of a firing pin or by a flame. This detonation is so 
smell and weak that it will not initiate a high-order detonation in the 
bursting charge* unless 8 booster is placed between the two. The 
booster picks up the small explosive wave from the detonator and 
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amplifies it to such an extent that the bursting charge is initiated with 
a high-crder detonation (fig. IS). 

(b) To gain the action necessary to control the time and place at 
which an explosive will function, it 3s necessary to incorporate other 
components in the high-explosive train, The action desired may be 
a burst in the air, a burst instantly upon impact with the target, or a 
burst shortly after the projectile has penetrated the target* The com¬ 
ponents which may be used to give these various actions are a primer, 
a black’powder delay pellet or train* an upper detonator, or any com¬ 
bination of these components, Regardless of the Arrangement of the 
components, the basic chain will remain the same, other components 
being placed in front of the basic chain. 

The action which causes a projectile to burst in the air may 
be obtained by placing a primer, which is fired when the projectile 
leaves the weapon or when the bomb is dropped, and a black-powder 
time train in front of the basic chain. Th* primer ignites the time- 
train rings, which burn for the length of time for which the fuze is 
set and, in turn, initiate the action of the detonator, booster, and 
burning charge* 

(tf) To bunt the projectile promptly upon impact with the target, 
a superquick or instantaneous action is necessary. This action is 
Usually obtained by placing an upper detonator in the extreme front 
of the fuze and a lower detonator in the body near the booster charge* 
In this manner, the detonating wave is transmitted instantly to the 
bursting charge* 

(e) To permit penetration of the target by the projectile* a delay 
action is necessary. This is obtained by placing a primer and delay 
element ahead of the detonator* In some cases this combination of 
primer and delay 3$ inserted between an upper and lower detonator. 

(tj A variation of the high-explosive train is found in chemical 
shell. In this train there i« no large bursting charge such as is found 
in high-explosive projectiles, as it is only necessary to rupture the 
shell cage and allow the chemical contents to escape. The actual 
bursting of the case accomplished by an enlarged booster, known 
a* a burster charge, contained in a tube running down the center of 
the shell* 


Section IV 

PROPELLANTS 

16. GENERAL. Alt explosives currently used as propellants have 
a nitrocellulose base and are commonly known as smokeless powders. 
Various organic and inorganic substances are added to the nitro¬ 
cellulose base during manufacture to give improved qualities for spe¬ 
cial purposes. These powders are distinguished by such terms as 
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double-base, flashless, end smokeless as well as by commercial trade 
names or symbols, Black powder, which formerly clawed as a 
propellant, is no longer used as such but is now used as a delay 
element, a$. an igniting charge for propellants, in flash reducers, or for 
other special purposes, 

IT. SMOKELESS POWDEll. 

n. Characteriutir*. Smokeless powder is essentially gelatinized 
nitrocellulose and is manufactured in the form of flakes, strips, pellets, 
or perforated cylindrical grains (fig, 19). Powder is made in different 
shapes to obtain certain types of burning (par, 17 c). The cylindrical 
grains are made in various diameters and lengths. Grains vary in 
diameter from 0,032 inch for caliber .30 cartridges to 0,947 inch for 
16-inch propelling charges, and vary in corresponding lengths from 
0.085 inch to 2.170 inches (fig. 20). For small-size grains either no 
perforation or a single perforation is required, However, for larger 
grains, seve* equally spaced perforations are present in order to have 
a Urge burning surface area (par. 17 e). The critical dimension i* 
the web size, that i$, the average thickness of the powder between the 
perforations. In color, the grains vary from a light amber to a deep 
brown or black. 

h. Solvent* Smokeless powder is manufactured to contain in the 
finished grains a definite amount of solvent (an ether and alcohol 
mixture). This amount varies from 0.5 to 5 percent. If there is a 
marked change in the amount of solvent, a change in ballistic proper¬ 
ties will result. Powder must be carefully protected against high tem¬ 
peratures and moistlire. To guard against changes due to such con¬ 
ditions ( smokeless powder is always pnCked in airtight containers, 
Some rocket propellent powder may not contain any solvent. 

e. Burning action, 

(1) Gbnejrai,, Unconfined smokeless powder bums with little 
ash or smoke but, when confined, its rate of burning increases with 
temperature and pressure. In order not to exceed the permissible 
chamber pressure of the weapon in which it is to be used, the rate of 
burning of the propellant has to be controlled. At constant pressure, 
the rate of burning is proportional to the powder surface free to burn. 
Therefore, powder is made into accurate sizes and definite shapes. 
Figure 21 illustrates the M progressive 1? burning of a powder grain. 

( 2 ) Degressive burning, As the surface of the cord and strip 
forms of smokeless powder change with burning, the surface of the 
grain decreases. The burning action of these grains is, therefore, 
classified as ‘^degressive/’ 

(3) NeuTKal burning. As a single-perforated grain burns, the 
outer surface decrea&es and the inner surface increases. The result of 
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Figure 31 — Progressive Burning of powder Grains 

the two actions is that the total surface remains approximately the 
same in area. The burning of this type of grain i$ known as "neutral* 

(4) Progressive burning. When the rouJtiperforated grain 
burns, the total surface area increases since the perforated grain burnt 
from the inside and outside at the same time. This type of burning is 
called “progressive 1 ’ (fig, 21). 

(5) Slivers. When a mulUperforated grain is not complete I y 
consumed, portions of the grain remain in the form of slivers (B, fig, 
21) and are normally ejected as such from the weapon. 

d* Use. Nitrocellulose smokeless propellants are used as the 
propellant for small-arms and larget-caliber ammunition. The per¬ 
forated form of grain is the one most commonly used in United States 
military powders. Single perforated grains are used for small arms* 
minor-caliber weapons, and certain howitzer*. Powders with seven 
perforations are used for larger-caliber weapons. 

1& DOUBLE-BASE POWDER (BALLISTTTE), BaTKstite is a 
combination of nitroglycerin and nitrocellulose, containing approx¬ 
imately 13.15 to 13,25 percent nitrogen obtained by mixing pyro 
powder (12.6 percent nitrogen) with guncotton (13,35 to 13.4 percent 
nitrogen). The nitroglycerin serves to increase the potential. Small 
percentages of inorganic salts are often added to reduce the flash and 
increase the ease of ignition, Ballistite is used in shotg un shells, field 
mortar increments, and rocket motors. Double-base powders cause 
more erosion in the weapon barrel but are being used increasingly 
because of the higher muzzle velocities obtainable by their use, 

91 


I 


Par*. 19-22 


TM 9-1900 


General 


10. STANDARD SMOKELESS AND FLASHLESS POWDE11S. 

These powders, which were formerly designated as FNH 
(flashless-nonhygroscopic) and NH (nonhygroscopic), are a mixture 
of nitrocellulose and other materials added to cool the products of 
combustion, thereby reducing the flash and the hygroscopicity, that is, 
the tendency to absorb moisture. They are used as propellants for 
most weapons of 37-mm and. larger caliber Nitroglycerin is used in 
certain powders where especially rapid burning is required and in 
certain high-velocity rounds and weapons, 

h. Rounds of certain caliber, such as 3-inch, 76-mm, and 90-mm, 
ere designated as “flashles*/* ‘‘smokeless/ 1 or "flashless-smokeless, 15 de¬ 
pendent upon flash and smoke characteristics upon firing, 

Whether ammunition upon firing is flashiest smokeless, or both, 
depends upon the weapons in which used, the type of ignition used, 
weapon wear, the temperature of the tube of the weapon, and the 
quantity and design of the propellent powder. Flash Less and smoke¬ 
less are relative terms and huve been defined as follows; flash I ess 
ammunition does not flash more than 5 percent of the time in weapons 
of average life under standard conditions; smokeless ammunition pro* 
duces less than half the amount of smoke produced by ammunition 
not so designated. A complete round having both these character sties 
is designated “fifl&hle&s-wokeless. 11 

20- f’llNCOTTON* Guncotton, a nitrocellulose of high nitration 
(13,35 to 13.4 percent nitrogen) is used in the manufacture of pro¬ 
pellants. It is also used in electric primers and in electrically initiated 
destructors, 

21 * EC SMOKELESS POWDER* EC smokeless powder, or EC 
blank fire, consists of nitrocellulose with inorganic nitrates. It is 
usually orange or pink in color and resembles coarse sand, though it 
is soft and light It is sensitive to friction shock, or heat. It absorbs 
moisture readily and therefore must be protected from the atmosphere. 
It burns extremely rapidly in the open, but explode* if confined. It 
i* usually exploded by flame from a primer or fu*e. It was used at 
one time as a bursting charge in fragmentation hand grenades. It i$ 
used in caliber 30 and caliber .50 blank cartridges, in shotgun shells, 
and in caliber .22 ammunition. 

22. SMALL* ARMS PROPELLANTS* Smokeless powder for small 
arms is usually glared with graphite to facilitate machine loading and 
to prevent the accumulation of large charges of static electricity, and 
thus presents a black, polished appearance. Since the powder grains 
are small, they ignite re ore readily and bum more freely than cannon 
powder, and when moisture is present or abnormal temperatures pre¬ 
vail, they are subject to more rapid deterioration than the larger 
grains. Many small-arms powders are nearly as sensitive to friction 
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black powder. Therefore, precautions used in handling black pow¬ 
der should be observed for small-arms powders. In general, there are 
two types of small-arms propellants, single^base and double-base. A 
recent type of small-arms powder is in the form of small spherical 
graphite-coated balls and is used in carbine and caliber ,45 ammuni¬ 
tion, 

23. BLACK POWDEIL 

a, General characteristics. Black powder is an intimate mechan¬ 
ical mixture of finely pulverized potassium nitrate or sodium nitrate, 
charcoal, and sulfur. Thy Commercial blasting powder with sodium 
nitrate is now used for saluting purposes. Potassium nitrate is Used 
in the powders for all other military purposes. Black powder is 
usually in the form of small, black grams which are polished by 
glazing with graphite. It is subject to rapid deterioration on absorp¬ 
tion of moisture, but if kept dry it retains its explosive properties in¬ 
definitely. It is one of the most dangerous explosives to handle be¬ 
cause it is very easily ignited by heat, friction* or spark. 

b* Uses* In its several grades, its present military use is prac¬ 
tically confined to; 

(1) Ignition and primer charges. 

(2) Expelling charges for base-ejection smoke shell, illuminating 
shell, and pyrotechnics. 

(3) Delay pellets for primers and fuzes. 

(4) Blank ammunition charges. 

(5) Smoke-puff and spotting charges, 

(6) Bursting charges for practice bombs and shell, and sub- 
caliber shell, 

(7) Time-train rings in time end combination fuzes. 

r. Precautions* Black powder is particularly sensitive to shock* 
friction, heat, flame, or spark. When black powder is handled in can* 
or bags or when it is not absolutely protected against Sparks, the pre¬ 
cautions described in section I of chapter 3 will he strictly observed 


Section V 

HIGH EXPLOSIVES 

24. GENERAL. 

n f High explosives are usually nitration products of organic sub¬ 
stances, such as toluene, phenol, pentaerythritol, amines, glycerin, and 
starch, but may be nftrogen-Cofitairting inorganic sulfttancei or mix¬ 
tures of both. Other materials, such as powdered aluminum* plasti- 
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oils, waxes, rubber, etc,, may also be added to explosives to 
obtain desired characteristics, 

b, A high explosive may be a pure compound or an intimate mix¬ 
ture of several ingredients. To avoid confusion in the writing of 
formulas of mixtures, the following order of listing of components, 
together with their proportions, has been decided upon; inorganic 
riitrates/explosivea other than TNT/TNT/ metals/ inert materials. 
Within any of the preceding groups, the components are listed alpha¬ 
betically should there be more than one of that particular classifica¬ 
tion. 


25. PRJMER MIXTURES. 

a. General. A primer mixture is an explosive sensitive to a blow 
such as that imparted by a firing pin. If is used to transmit shock 
or a flame to another exposive, a time element, or a detonator. 

h* Composition. In a large number of mixture*, the primer mix¬ 
ture consists of mercuiy fulminate, potassium chlorate, and antimony 
sulfide with or without ground glass and/or a binder. However, the 
chemicals and materials used may be altered, dependent upon the 
type of action desired. Primarily, however, a primer mixture consists 
of an initiating high explosive, an oxygen carrier, and a combustible 
substance. 

o. Uses* Primer mixtures ate used in the percussion elements of 
cannon primers, in fuzes, and in small-arms primers, and as the upper 
layer of a detonator assembly, 

26. MERCURY FULMINATE. 

a. CharaderUlica. Mercury fulminate is ft heavy crystalline 
solid, white when pure, but ordinarily having a faint brownish-yellow 
or grayish tint. It is extremely sensitive to heat* friction, spark* flame* 
or shock* detonating completely in nearly every instance. Its sensi¬ 
tivity varies with temperature. It has been found that its sensitivity 
is .dependent in part on crystal size. It is nonhygroscopic and may 
be safely stored for long periods of time at moderate temperatures. 
However, it will not stand long-term storage at elevated temperatures. 

b. U$o. Far all practical purposes, mercury fulminate ha* been 
replaced by lead aside. Its use is limited to small quantities in a few 
primers, in fuze detonators, end in blasting Caps* It may be used 
alone or mixed with potassium chlorate. 

27* LEAD AZIDE* Lead azide is an initiating compound used to 
detonate high explosives It is a fine-grained, cream-colored com¬ 
pound. It is sensitive to flame and impact but it is not certain to 
detonate by the action of a firing pin. It is not easily decomposed on 
long continued storage at moderately elevated temperatures. It fl&shftg 
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at a much higher temperature than mercury fulminate. A smaller 
weight of Jead azide than of mercury fulminate is required to detonate 
an equal amount of TNT, tetryl. etc. Lead azide is replacing mercury 
fulminate because of its properties; and because it stands up better in 
storage and is less hazardous to manufacture. It is found in primer 
mixtures and in detonator assemblies in fuzes. 

2& tetryl, 

a, Cbametnrwtirft. Tetryl (trinitrophenylm^thylnitramine) is a 
yellow crystalline solid When heated it first melts and then de¬ 
composes and explodes. It burns readily and is more easily detonated 
than TNT or ammonium, pitx&tc, being much more sensitive than 
picric acid. It is detonated by friction, shock, or spark. It is prac* 
fics/fy nonhygroscopic, Tetryl is stable fit all temperatures which 
may be encountered in storage. 

l». Detonation, Srissnce tests show tetryl to have a very high 
shattering power, It is greater in brisance than picric acid or TNT 
and is exceeded only by PETN hthI some of the newer military ex¬ 
plosives, such a& RDX, 

c, U&e* 

(1) Charges. Tetryl it the standard booster explosive and is suf¬ 
ficiently insensitive when compressed to be used safely as a booster 
explosive.- The violence of its detonation, insures a high-order detona¬ 
tion of the bursting charge. It is used in the form of pressed pellets. 
Tetryl is the standard bursting charge for small-caliber (20-mm and 
37-rrnn) projectiles. It produces appreciably better fragmentation of 
these shells than TNT. It is also more readily detonated and yet in 
jpnall-oaliber shell withstands the force of set-back in the weapon. It 
is also a component of tetrytol. 

(2) Detonator. Tetryl is used in detonators, the tetryl being 
pressed into the bottom of the detonator shell and then covered with 
a small priming charge of mercury fulminate lead azide, or other 
initiator, 

29. TINT (TRINITROTOLUENE), 

a, General. Trinitrotoluene, commonly known as TNT, is a con¬ 
stituent of many explosives, such as amatol, pentolite, tetrytol, torpex, 
tritonal, picratol, cydator, ednatol* and Composition B, and has been 
used by itself under auch names as triton, trotyl, trilite, trinol, and 
tritolo. 

h* CHar«cU-rlfiiicA. TNT when properly purified is one of the 
most stable of high explosives and can be stored over long periods of 
time. It is relatively Insensitive to blows qr friction. Confined TNT, 
when detonated, explodes with violence* When ignited by a flame, 
unconfined TNT burns slowly without explosion evolving a heavy 
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oily smoke; however, burning or rapid heating of large quantities, es¬ 
pecially in closed vessels, may cause violent detonation, It is readily 
detonated by mercury fulminate, tetryl, and similar high explosives. 
It is nonhygrosCOptc and does not form sensitive compounds with 
metaK but is readily acted upon by alkalies to form unstable com¬ 
pounds which are very sensitive to best and inpact. It usually re- 
semblies a light brown sugar but when pure is crystalline and is nearly 
white. Easily melted and poured into a shell or bomb to form a solid 
crystalline explosive charge, TNT is a very satisfactory military ex¬ 
plosive. The melting point of standard Grade 1 TNT is 80.2° C. 
Ammunition loaded with TNT can be stored, handled, and shipped 
with comparative safety. 

e. Exudation* When stored in warm climates or during warm 
summer months, some ammunition loaded with TNT may exude an 
oily brawn liquid. This exudate oozes out around the threads at the 
nose of the shell and may form a pool on the floor. The exudate is 
inflammable and may carry small particles of TNT, Pools of exudate 
should be removed as prescribed in paragraph 19 7 + 

d, Detonation- TNT in crystalline form can be detonated readily 
by a No* 6 blasting cap or when highly compressed by a No, 8 blast¬ 
ing cap, When cast, it is necessary to use a booster cherga of pressed 
tetryl or an explosive of similar brisance to insure complete detona¬ 
tion. 

e* U*e, 

(1) Bursting change. TNT is used as a bursting charge for 
high-explosive shell and bombs either alone or mixed with ammo¬ 
nium nitrate to form 50/50 or 80/20 amatol. Flake TNT is used in 
37-mm shell and in fragmentation hand grenades. Other military 
uses of TNT are in mines and fot parts of certain shell and bomb 
bursters. 

(2) Demolition. TNT is used to demolish bridges, railroads, 
fertiffcationss other structures and for land mines. For such pur¬ 
poses TNT is Used in the form of a large shaped charge or a small 
highly compressed block inclosed in a fiber container which protects 
it from crumbling in handling and renders it waterproof. The tritort 
blocks used by the Corps of Engineers are blocks of pressed TNT 
inclosed in cardboard container*. 

(3) Blasting. TNT is suitable for nil types of blasting and pro¬ 
duces approximately the same effect as the same weight of dynamite 
of 50 to 60 percent grade* 

20. AMATOL. 

a. General ehararteriflUrbU Amatol, a mechanical mixture of 
ammonium nitrate and TNT, has approximately the same general 
characteristics as TNT. It is crystalline, yellow or brownish, and in- 
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sensitive to friction hut it may be detonated by severe impact. It is 
less sensitive to detonation than TNT but is readily detonated by 
mercury fulminate and other high explosives. It is less likely to exude 
than TNT, It is hygroscopic and in the presence of moisture at¬ 
tacks copper, brass, and bronze, forming dangerously sensitive com¬ 
pounds, Amatol, 50/50^ has approximately the same rate of deton¬ 
ation and brisbance as TNT, while 80/20 amatol is slightly lower in 
velocity and brisance than TNT, Amatol, 80/20, produces a white 
smoke on detonation, and amatol, 50/50, produces a smoke Less black 
than straight TNT, 

h. Composition and form* Amatol, 50/50, consists of 50 per¬ 
cent ammonium nitrate and 50 percent TNT by weight. When hot, 
it is sufficiently fluid to be poured or cast like TNT. Amatol, 80/20, 
consists of 80 percent ammonium nitrate and 20 percent TNT P It 
resembles wet brown sugar. When hot, it becomes plastic and in that 
state is pressed into shells and bombs. 

e, Uae. Amatol is a substitute for TNT. Amatol, 50/50, is used 
lot 3-inch and larger shell, and 80/20 amatol is used for shall of 155- 
mm and larger. Amatol is also used in large bombs. Its primary 
use, however, is for bangalore torpedoes. 

81. PICRIC ACID (TlUNlTKOrHENOL). 

a, General- Picric acid, under the name of melinite, was adopted 
as a military high explosive by the French in 18S6 and has been used 
more extensively as a military explosive by foreign nations than by 
this country. The British designate it as lyddite, 

b. flharacirriflU^ft. Picric fleid is a lemon-yellow crystalline solid. 
It entirely stable but reacts with metals when moist, forming ex¬ 
tremely sensitive compounds. Picric acid is more readily detonated 
by means of a detonator than TNT but has about the same sensitivity 
to Shock. It is not as toxic as TNT and is also nonhygro&copic al' 
though slightly soluble in water. Picric acid ha* a Jiigh melting point 
—approximately 120^ C, 

c* IJais Picric acid is chiefly used for conversion to ammonium 
picrale (explosive D) and to form mixtures with other nitre com¬ 
pounds. 

32, AMMO MIU1 PICK ATT (EXPLOSIVE D). 

a, Characteristics* Ammonium picrate is the least sensitive of 
military explosives to shock and friction. This makes it well suited for 
use as a bursting charge in armor-piercing projectile^ It is slightly 
inferior in explosive strength to TNT. When heated, it does not melt 
but decomposes *nd explodes. It reacts slowly with metals, and when 
wet it may form sensitive and dangerous compounds with iron, copper, 
and lead. It is difficult to detonate but burns readily like tar or resin. 
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It. Special precaution*. 

(1) Ammonium pktate, which has been pressed at a shell-loading 
plant and removed from a shell, Is very much more sensitive to shock 
or blow than fresh ammonium picrate. It should be protected against 
shock or tire and should preferably be stored alone in a building, 

(2) Although less sensitive than TNT, it can be exploded by 
severe shock or friction, is highly inflammable, and may detonate 
when heated to a high temperature. 

c. 11 so. Explosive D is used as a bursting charge for armor¬ 
piercing shell, in projectiles for seacoast cannon, and in other types of 
projectiles which must withstand severe shock and stresses before 
detonating, 

33- PICRATOL. 

a. General. Picratol is a mixture of 52 percent explosive D and 
48 percent TNT. It can be poured like straight TNT and has approx¬ 
imately the same resistance to shock as that of straight explosive D, 
The brisance of picratol is between that of exlposive D and TNT. 
Picratol is nonhygroecopic. 

b. Ijf, Picratol is a standard filler for all Army semi-armor¬ 
pierring bombs. 

34, NlTROSTARCH EXPLOSIVES. 

a. QiaratierlSties. Nit roet arch is a white finely divided material 
similar in appearance to ordinary powdered starch. It is considerably 
more sensitive to friction and impact than TNT, consequently the 
crushing or breaking of the explosive is hazardous, Nitrostarch la less 
sensitive than dry guncotton or nitroglycerin. It is highly inflam¬ 
mable, can be ignited by the slightest spark such a$ may result from 
friction, and burns with explosive violence. 

In DeUmatioji* Nitrostarch explosives are readily detonated by 
a No, 6 blasting cap 

(, Lee. A mtrostarch demolition explosive, consisting of Vb-pound 
or 1 -pound (four V 4 -pound) blocks, lias been adopted as a substitute 
for TNT. TNT formulas for computing small charges are directly 
applicable to the nitrostarch demolition explosive. These blocks 
must not be broken into fragments, as this may cause detonation. 

33- PETN (PENTAER YTHRITE TETRANITRATE). 

a. Characteristics. PETN has a velocity of detonation greater 
than that of TNT and is more sensitive to shock or friction than TNT 
or tetryl In its pure form, PETN is a white crystalline powder; 
however, it may be a light grey due to other ingredients. It will de¬ 
tonate under a long, slow pressure. PETN in bulk must be stored 
wet 
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U. 1,‘sei* PETN is suspended in TNT to form pentolite,, an explo¬ 
sive of high bris&tice. It is also used as the explosive core of prima- 
cord fuze—a detonating cord which Is widely used in demolition work, 

36* PENTOUTE* Pentolite consists of PETN its a TNT matrix, It 
is superior to TNT in explosive strength and 3s less sensitive than 
PETN, Pentolite 50/50 may be melt-loaded It is, therefore, satis¬ 
factory for use in grenades, rockets, high-explosive^antitank shell, and 
: in shaped charges, 

37. TETRYTOL. 

a« {Hiaruotcri »!«'*« Tetrytol is a mixture of 75 percent tetryl and 
25 percent TNT. It has higher brisance than TNT and is more 
effective in cutting through steel and in demolition work. It is less 
sensitive to shock and friction than tetryl and only slightly more sen¬ 
sitive than TNT. Tetrytol is nonhygroeeopic and is suitable for un¬ 
derwater demolition since lubmergence for 24 hours does not appreci¬ 
ably effect its characteristics. 

h* Lae, Tetrytol is used in chain and individual demolition blocks 
and in certain destructors, 

3& DYNAMITE. 

a. funeral. Commercial high explosives are more familiarly re- 
I ferred to as dynamite. There are several types, each type being sub* 

divided into a aeries of grades. Each type and grade differs in one 
or more characteristics. Dynamite consists of nitroglycerin absorbed 
in a porous material. Th$ porous composition varies, depending on 
the type of dynamite. Dynamite is generally available as paraffin- 
coated Y 2 - 1b sticks or cartridges and is rated according to the percent 
by weight of nitroglycerin content. 

li. Characteristics. Dynamite of from 50- to 60-percent nitro- 
; glycerin content is equivalent on an equal weight basis to TNT in 

explosive strength. Dynamite of 40 percent is equivalent to TNT in 
1 the ratio of 1 Wpound dynamite to 1-pound TNT. Straight dynamite 

' is more sensitive to shock and friction than TNT and is capable of 

r j being detonated by the action of a rifle bullet. The higher percentages 

* of dynamite have very good water resistance. Explosion of the com¬ 
mon types of dynamite produces poisonous fumes which are dangerous 
in confined places. 

c. L'se. Dynamite is used as a substitute for nitroetarch or TNT 

* and for training purposes. The following limitations are placed on its 

* use; 

’ (1) Not to be issued or used for destruction of “duds” 

i (2) Not to be supplied for (raining in use of demolition equip¬ 

ment. 
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(3) Nat to be used in Coast Artillery submarine mines or mine 
batteries, 

(4) Nat to be carried in combat vehicles subject to extremes of 
temperature. 

39. EDNATOL, 

a. General characteristic*. Ednatol is a mixture of haleite or 
explosive H (ethylenedinitramine) and TNT, and Is one of the most 
powerful explosives. It is less sensitive than tetryl PETN, or RDX. 
Ednatol is equivalent to tetryl in brisance. It can be cast in the same 
manner as amatol. It has no tendency to combine with metals in the 
absence of moisture and has no toxic effect. In the presence of mois¬ 
ture, haleite hydrolyzes slightly giving an acid reaction, but hydrolysis 
of ednatol is not appreciable* Ednatol is very stable and can be stored 
for long periods; it is nonhygroscopic 

h. l’*c. Ednatol may be used for the same purposes as pentolite, 
namely, in rockets, grenades, and high-explosive-antitank shell. 

40. AMMONAL. The term ammonal refers generally to explosive 
mixtures containing TNT, ammonium nitrate, and powered aluminum, 
with or without other ingredients each as charcoal. A similar British 
explosive is mmol 2. As a rule, ammonal explosives are insensitive 
and, because of the aluminum content, detonate with resultant higher 
temperature, greater blast effect, and brighter flash than other high 

' explosiveSv They are used in proving ground tests of high-explosive 
artillery shell for better observation. 

41. TRITONAL. Tritonal is a generic term for explosives contain¬ 
ing TNT and aluminum, generally in the ratio of 80/20. It produces 
a greater blast effect than TNT, or Composition B described below. 
It is used in light-case and general-purpose bombs. 

42. RDX. RDX is also known a* cyclunite (cyclotrimethylenetri- 
mtr amine), CTMTN, C6, hexogen (German), and T4 (Italian). It 
is a white crystalline solid having a melting point of 202 c ‘ C. It has 
about the same power and brisance as PETN. It is more easily 
initiated by mercury fulminate than is tetryl. It has a high degree 
of stability in storage. RDX is never used alone but in mixtures with 
other explosives and/or oils and waxes. 

43* TORPEX. Torpex is a gray compound consisting of RDX, TNT t 
aluminum powder, and beeswax (or similar wax). It is a more power¬ 
ful but much more sensitive explosive than TNT, Torpex is non- 
hygroacopic, noncorroejve, and has a very high brisance. Under water 
it is SO percent more destructive than TNT, whereas in air the differ¬ 
ence is approximately 30 percent Torpex is used as a bursting charge 
in mines, torpedoes, and depth charges. 
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44. COMPOSITION A, A-2, AND A-3. Composition A (COMP. A) 
» a mixture of RDX and a desensitizer, being semiplastic in nature. 
Composition A is a mixture incorporated by rolling) whereas Composi¬ 
tion A-2 denotes the same explosive prepared by kettle-drying an un¬ 
rolled mixture, and Composition A-3 a mixture prepared by tray-dry¬ 
ing an unrolled product. Composition A-3 is granular in form, re¬ 
sembling tetryl in granulation. It is buff in color and is press-loaded 
in minor-caliber (20-mm, 37-mm, and 40-mm) shell. It may also be 
used for boosters, and can be used in armor-piercing shell due to its 
insensitivity and high brSsance. 

43. COMPOSITION B. Composition B { COMP, B) is a mixture of 
RDX, TNT t and beeswax or similar wax. It is a nonplastic material 
which is cast-loaded. It is one of the most powerful explosives. It is 
less sensitive than tetryl but more sensitive than TNT. Composition 
B is an authorized filling for AN (Army-Navy) standard aircraft 
bombs, mines, and torpedoes, and may be u&ed in booster) for large 
bombs, demolition charges, and larger-caliber projectiles. 

46. COMPOSITION C, C-2, AND €-3. 

a. {general. Composition C, sometimes referred to as P,E., is a 
plastic explosive containing RDX and an inert plasticizer. Composi¬ 
tions C-2 and C-3 are similar except that an explosive plasticizer is 
used. Composition C-2 indicates a mixture of RDX plus nitrocotton 
and an explosive plasticizer containing no tetryl. Composition C3 
consists of RDX plus nitrocotton and plasticizer containing tetryl 
substituted in part for RDX, 

I>. Composition C-2* This explosive is easily moldable at most 
temperatures. It withstands water submersion well. It is used in the 
2 V*-pound demolition block M3. 

c. Composition C<5. At temperatures between 0° and 110* F, 
Composition C-3 is plastic or pliable, cloaely resembling putty. Below 
-20 a F, it becomes hard and brittle. Above IMP F, it becomes soft 
and, if kept at this temperature, has a tendency to remain a soft mass. 
It is considerably less sensitive than TNT and may npt always be 
detonated by a No. 3 blasting cap but will always be detonated by 
the special Engineer Corps blasting cap. The brownish-yellow plastic, 
however, has considerably greater briiance than TNT and is partic¬ 
ularly effective under water. It is Used principally as a commando 
and demolition explosive, either with or without a container. It is 
also used as a filler in some types of munitions. If its plasticity is 
lost by long storage at low temperatures, it may be restored to satis¬ 
factory plasticity by molding with the hands after warming by immer¬ 
sion in warm water. It must not be exposed to open flame as it 
catches fire easily and burns with an intense flame. If burned in 
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large quantities the heat generated may make it explode. Its ex¬ 
plosion produces poisonous gases in such quantities that its use in 
closed spaces is dangerous. 

47. FTX.-1* This explosive consists of RDX, totryl, and TNT, It 

has a pouring temperature of 90 to 95°C and is castable. It is slight¬ 
ly less stable than Composition B and ednatoL In bri&ance and power 
it is equivalent to Composition B aod 50/50 pentoHte, In general, 
PTX-1 has approximately the same explosive characteristics as 65/3S 
tetrytoL This composition does not exude and is less sensitive to 
impact than 65/35 tetrytol. 

48* Fl'X-2* This explosive consists of PETN, RDX, and TNT. It 
can be poured at 95 *' C but may be press-loaded or used as a loose 
filler. It is less sensitive to impact than 50/50 pentolite but mors so 
than Composition B or ednatul. It is more stable than pentolite and 
it does not exude. PTX-2 is more brisant and is more readily initiated 
to high-order detonation than any of the binary explosives. 


Section VI 

CHEMICAL AGENTS 

49. DEFINITION. A chemical agent is a substance which, by its 
ordinary and direct chemical action and in concentrations attainable 
in the field, produces a toxic or ah irritating (harassing) effect, a 
screening smoke, an incendiary action, or any combination of these. 
An agent that produces more than one of these effects is classed 
according to it* principal use. 

50. CLASSIFICATION. Chemical agents ore classified according 
to tactical use, pathological effect, and purpose, as follows: 

a. War gases. A gas is an agent which produces either a toxic or 
irritating physiological effect. Such an agent may be in ootid, liquid, 
or gaseous state, either before or after dispersion. Gases may be 
persistent (those remaining effective at pont of release for more than 
10 minutes) or nonpersistent (those becoming ineffective within 10 
minutes). Persistent gases are further divided Into moderately per¬ 
sistent (those remaining effective in the open 10 minutes to 12 hours) 
and highly persistent (those remaining affective in the open longer 
than 12 hours). These gases are classified as: 

(1) Casualty gases. 

(a) Blister gases (vesicants) 

(b) Choking gases (lung irritants) 

(c) Blood and nerve poisons (systemic poisons) 
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(2) Harassing gases (irritants) : 

(a) Vomiting gases (stemutatars) 

(b) Teat gases (Lacrim&tors) 

h. Krn^nlng smokes, 
t. IncentliaricA. 
d. Simulated war guBue* 

->L DESCRIPTION, The type, common name, and symbol of the 
principal chemical agents are included in the table in figures 22 atid 
23. The following table includes the symbols and names of chemical 
agents which are not included in figure* 22 and 23 and which may 
be encountered in the field. 

CW5 Symbtli arid Ag«nt( Ln Addition to HfUfU A and 7 


H . Levinstein mustard (30 percent impurities) 

HD . Purified mustard 

HDV . Thickened purified mustard 

HVV . Very viscous solution of methyl methacrylate 

in purified mustard, HD 

HP. Solution of phosphorus in Levinstein mustard 

HDP . Solution of phosphorus in purified mustard 

HN . Nitrogen mustard 

HL.. .. Mustard lewisite 

CK. Cyanogen chloride 

SA . Arsine 

AC . Hydrocyanic acid 

CNB . Solution of chloracetophenong in benzene and 

carbon tetrachloride 

CN-DM .. , Burning mixture of ON and DM 

KJ . Stannic chloride 

NC.. Chlurpicrin-stannic chloride 

NP . Thickened gasoline, with napalm 

IM . Thickened gasoline 

F8 . Aluminum-barium nitrate mixture 

AS . Asbestine suspension 

MR . Molasses residuum 


Other symbols, such as Al, A2, and D2 r may also be en¬ 
countered but the chemicals associated with them are highly 
classified for security purposes. A brief description of the 
principal chemical agents is contained in paragraphs 53 
through 58. 

.V2. HAUNTING AND MARKING. 

a. Painting?* Chemical ammunition is identified by the base 
color, gray. 





















Figure 22 — ChemtarJ AmmtfJtftion — £xplanatory Chart 
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figure 2 $-Ch*tni<ot Ammunition — fjrpJa/iafory Cftarf — Continued 
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h, Marking, The particular agent used as chemical filler is indi¬ 
cated in the marking on the ammunition by one or two bands and 
the type of filler and its symbol, all in a distinctive color in accord 
ance with chapter l P section II 

53. BLISTER GASES. Blister gases produce casualties resultant 
from injuries to the eyes and lungs and skin blisters. The principal 
blister gases are mustard gas and lewisite. 

a. Mustard gas (H) is a dark-brown liquid which slowly evap¬ 
orates to a colorless gas having the odor of garlic. Purified mustard 
(HD) may be practically odorless. Its principal physiological effect 
is that of a blister gas (vesicant), although the blistering does not 
ordinarily appear for several hours. If inhaled, the vapors have a 
choking (lung-irritant) effect. For complete protection against H, 
both gas mask and protective clothing are necessary. The tactical 
use of H is to neutralize areas, contaminate materiel, cause casualties, 
and harass enemy personnel It is projected by artillery and mortar 
in shells and from airplanes in bombs and sprays. It is left in land 
mines by retreating troops. It renders food and water unfit for use. 

b. Lewisite (L) is a dark-brown liquid evaporating to a colorless 
gas which has the odor of geraniums. In addition to being a blister 
and choking gas, lewisite is an arsenical poison. Gas mask and pro¬ 
tective clothing are necessary for protection against L, The tactical 
use of L and the methods of projection are the same as those for H, 
It renders food and water permanently unfit for use. 

54. CHOKING GASES. Choking gases injure the respiratory 
tract—nose, throat, and lungs. The principal choking casualty gases 
are diphosgene, phosgene, chlorine, and chlorpicrin, 

a. Diphosgene (DP) has a toxicity about the same as that of 
phosgene. It causes watering of the eyas, as well as coughing and 
occasional vomiting. 

b. Phosgene (CG) appears on projection as a whitish cloud, 
changing to a colorless gas. The toxicity is over ten times that of 
chlorine. In high concentrations, which are often met in battle, one 
or two breaths may be fatal in a few hours. Unlike chlorine, CG 
produces but slight irritation of the sensory nerves in the upper air 
passages, so the men exposed to this gas are likely to inhale it more 
deeply than they would equivalent concentrations of chlorine or Other 
gases. For this reason, phosgene is very insidious in its action and 
men gassed with it often have little or no warning symptoms until 
too late to avoid serious poisoning. Its tactical use, action on metals, 
food, and water, are the same as for chlorine, 

<r. Chlorine (Cl) is a greenish-yellow gas with a pungent odor. 
Physiologically, it acts as a lung irritant. The service gas mask is 
sufficient for protection. It is used tactically as a casualty agent It 
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cause* violent coughing immediately end can be fatal on continued 
exposure. It is used alone and with other of this group in gas-cloud 
attack from cylinders, It has a vigorous corrosive action on wet or 
moist metals. Food and water contaminated with chlorine can be 
made fit for use under the direction of a medical officer, 

iL Chlorpicrin (PS) is a colorless oily liquid, changing slowly in 
the open to a colorless gas. In addition to its lung injurant effects, 
PS is also a strong tear gas, and ha* the additional advantage of being 
capable of penetrating gas mask canisters that are resistant to ordi¬ 
nary acid gases such as chlorine and phosgene. The injurious effects 
of PS also extend to the stomach and intestines, causing nausea, 
vomiting, colic, and diarrhea. Since* these conditions are difficult to 
combat in the field and often persist for weeks, even slight cases of 
PS gating frequently involve large casualty losses. Tactically, it is 
used in heavy concentrations as a casualty agent and in lighter con¬ 
centrations as a harassing agent. PS is used with tear gas in artil¬ 
lery and mortar shells and in airplane bombs and spray®. With 
phosgene and chlorine, PS is used from cylinders. It hag slight action 
on metals. Contaminated food and water may be rendered fit for 
use under the direction of a medical officer. 

55. BLOOD AND NERVE POISONS. These gases may produce 
toxic effects very rapidly. The principal blood and nerve poisons 
are hydrocyanic acid and cyanogen chloride, 

a. Hydrocyanic acid (AC) forms a colorless gas upon release. 
Its odor is similar to that of almonds, but is not always readily de¬ 
tected in the field. Its action is very rapid, It* first action is stimu¬ 
lation of the respiratory system, causing deeper inhalation. Death 
by paralysis of the respiratory system may occur in a few minutes. 

b. Cyanogen chloride (CK) forms a colorless gas upon release 
and has a sharp pungent odor. It® action is very rapid and produces 
paralysis of the respiratory system, Unlike AC, it first produces an 
involuntary spasm of short duration of the upper respiratory tract. 

56. HARASSING GASES, The harassing gases (irritants) are the 
tear and vomiting gases. The principal ones are: 

a, Chloracetophenone (CN), commonly known as tear gas, is 
typical of the tear ga*e&. It produces profuse weeping and requires 
the use of a gas mask for protection. It has no permanently injurious 
effect on the eyes. In higher concentrations, it Irritato* the skin, 
producing a burning and itching sensation. CN is used alone In 
grenades. It is used in benzene and carbon tetrachloride solution 
alone (CNB) and in chloroform solution with chlorpicrin (CNS) in 
artillery and mortar shells and from airplanes in bomba and sprays. 
CN has slight action on metals. It imparts a disagreeable taste to 
food and water, 
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h. Brombenzylcyanide (BBC) is a tear gas which produces a 
burning sensation of the mucous membranes and severe irritation and 
Lacrimation of the eyes with acute pain in the forehead. 

c. Adamsite (DM) typifies the vomiting gases. It is a solid 
which is dispersed by burning-type munitions such as candles and 
grenades, and appears as a yellow smoke with an odor resembling 
coal smoke. Physiologically, it causes lacrimation, violent sneezing, 
intense headache, nausea, and temporary physical debility. For pro¬ 
tection, the service gas mask, which is equipped with an efficient 
smoke filter, is required. Tactically, it h used as a harassing gas. 
DM has a slight action on metal and renders food and water per¬ 
manently unfit for use, 

<L Diphenylchlorarsirte (I>A) is a vomiting gas which causes irri¬ 
tation of the throat and lungs. This is followed by a headache, and 
pains in the jaws and teeth. These symptoms are accompanied by 
chest pains, nausea, and vomiting, 

57. 3CHEKM.NG SMOKES. Smokes are produced by the dis¬ 
persion of particles in the atmosphere through the burning of solids 
and the spraying of liquids. They are used to screen movements and 
activity, to blanket the enemy, to inactivate observers, to spot artil¬ 
lery fire and bombing, and to disguise cloud gas, 

a* H exachlare thane -2 Lnc mixture (HC) con be used only from 
burning-type ammunition, such as grenades, candles, and base-ignition 
und base-ejection smoke shell. No protection of materiel is required, 
HC is harmful (toxic) to unmasked personnel who are exposed to 
heavy concentrations for short periods or to fight concentrations for 
extended periods of time, but the service mask offers complete pro¬ 
tection, Food and water are not spoiled by HC but acquire a dis¬ 
agreeable odor, 

b. Sulfur trioxide-chlorsulfonic acid mixture (FS) is a liquid 
which produces a dense white smoke when dispersed into a humid 
atmosphere. It is projected in sheila, by airplane spray and from 
portable cylinders. FS liquid is very corrosive, and rubber gloves 
should be worn in handling it No mask is necessary for the smoke, 
which is harmless to personnel except in very heavy concentrations. 
Liquid FS renders food and water unfit for use; the smoke merely 
imparts an unpleasant teste- Because of its corrosive nature, certain 
restrictions are in force on the use of FS (AR 750-10). 

c. Titanium tetrachloride (FM) is similar to FS in appearance, 
properties, and use. 

d. White phosphorus (WP) is a yellow, waxy substance which 
ignites spontaneously and produces a dense white smoke. Its prin¬ 
cipal use is to produce smoke, although it is an incendiary and cas¬ 
ualty agent as well. WP is used only in explosive-type projectiles, 
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Artillery end mortar shell, grenades, aad airplane bombs. When the 
projectile explodes, it scatters small pieces of phosphorus which ignite 
spontaneously upon contact with air. These particles continue to 
burn even when embedded in the flesh. Phosphorus bums should be 
kept under water or well packed with moist earth until the particles 
are removed. Phosphorus smoke is unpleasant to breathe but harm¬ 
less; the particles, however, will poison food and water. 

58. liNCKM DIARIES. Incendiaries are used to ignite combustible 
materials, but may also injure personnel. Various types of incendiaty 
agents are used. An aluminum-barium nitrate mixture (F8), ther¬ 
mite (TH), or thermate (TH) are used in magnesium or steel con¬ 
tainers, 

a« Thermite is a mixture of aluminum and iron and this mixture, 
upon ignition, produces molten iron. 

b. Thermate, a mixture of thermite with other substances (such 
as barium nitrate) which accelerate the burning, is used in incendiary 
bombs and grenades. 

«% Combustible oils and jelled gasoline are used in bombs and 
flame throwers. Incendiary mixture (PT-1) 1$ used in bombs. 
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Section 1 

SMALL-A RMS AMMUNITION 

59, GENERAL. 

a. Ammunition used in weapons whose bore is 0,60 inch or leas 
(rifles, carbines, pistols, revolvers, and machine guns) and 3n shotguns 
is classed ns small-arms ammunition. 

h. Many types of cartridges are manufactured to the same pro¬ 
file, Consequently, cartridges of the same caliber although of different 
model may be very similar in appearance. Each type, and sometimes 
each model, as in the case of some tracer cartridges, has a charac¬ 
teristic colored bullet tip. Cartridges may be identified us to type, 
mode^ and caliber by marking on packing boxes and cartons. 

c# The colors used on bullet tips to identify the type of cartridge 
are shown in figure 1 and described in paragraph 7 a (3), 

60, CARTRIDGES, 

a. General. A round of small-arms ammunition is known as a 
cartridge. In general, it consists of a bullet, a propelling charge, a 
primer, and a cartridge case, all assembled into a unit assembly (figs. 
24, 25, and 26). 

Ik Bullet. Bullets for service use have a metal core or slug 
which is covered with a gilding metal, or gilding-metal-clad steal 
jacket. In the case of caliber .45 bullets, copper-plated steel may be 
used instead of gilding metal for the jacket. Ball and tracer bullets 
have a lead alloy or common steel core or slug, whereas armor-piercing 
bullets have a hardened steel alloy core. Bullets have a flat or tapered 
base. A bullet having a tapered base is said to be "boat-tailed.’’ A can¬ 
nelure, or annular knurl, is rolled or cut into the jacket to provide a 
recess into which the cartridge case is crimped (figs, 27, 23, 29, 
and 30). 

c* Propelling ch^r^. There are two types of small-arms pro¬ 
pellants generally used, the single-base nitrocellulose type and the 
double-base type. The double-base type k a mixture of nitrocellulose 
and nitroglycerin which burns more rapidly than the single-bare type; 
it is used in shotgun shells, some caliber .45 rounds, and carbine am¬ 
munition. The weight of the charge and granulation of the powder 
are in accordance with specification requirements for velocity and 
pressure. The charge is assembled loosely in the cartridge case. 
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A-CAL. .30 CARBINE BALL CARTRIDGE. Ml 
B - CAL. A* BALL CARTRIDGE. MI9II 
C - CAL. ?2 LONG RIFLL BALL CARTRIDGE 
£>- 12-GAGE SHOTGUN SHELL 
E-CAL. .90 BALL CARTRIDGF. M2 
F -CAL. .50 BALL CARTRIDGE, HO 

RA PD W5S1A 

fig .ft 26 —Types of Sm^f-arms jimmy rtf f / wi - Cro« SMion 
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A -BASE, FILLER-GILDING METAL 

B — COMPOSITION, IGNITER 

C—COMPOSITION, TRACER 

D — CORE-TUNGSTEN CHROME steel 

e — jacket GILDING metal or gilding metal clad steel 

F -POINT FILLER-LEAD “T" SHOT 
■■-SLUG-LEAD WITH ANT I MON Y 
— BODY PLUC-LEAD SHOT 
I — incendiary composition 
J — STEEL BODY 


1.M5 



CAL ,30 BALL BULLET. M2 



CAL. 30 AttMOR HEECINC BULLET, MZ 


RED • APPROX. 5/1 — 



CAL JO TRACER bullet, m l 


t 

CAL 30 TRACER SULLET, TIP 


ORANGE - APPROX. 5/16J' 




CAL. 30 INCENDIARY PULLET, Ml 


BA FO 4511C 


Figure 27*- Caliber ,30 Bullets — Cross Section 
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A- COMPOSITION. IGNITER G— POINT J-TUfc'R-LEAD WITH ANTI MON V 

& — COMPOSITION, SUEl-IGNITER H- SLUG. LEAD WITH ANTIMONY 

C — COMPOSITION. TRACER | _ JACKET-GI LDING METAL CLAp STEEL 

D — OORF^TtEL j — INCENDIARY MrXTURfc 

E — CORE-TUNGSTEN CHROME STEEL K — STEFL BODY 
F —JACKET GILDING METAL 



BLACK APPROX. 7/16' 


CAL. jQ ARMQft-FIERCING BULLET, M2 

Cv ■ rtED - APPROX. J/1 S' 


m 






* CAL .SO TRACER BULLET Ml “ APPAOX 7/,6 ‘ 


ALARCON - A PPROX. 7 /] C 



CAL SO INCENDIARY BULLET. MT 
light BLUE - APPROX. 7/3?— 



RED APPROX 7/1 6" 


BLUE APPROX. 7/16" 


-BLUF - APPROX. 7/J2 v 


CAL. .50 INCENDIARY BULLET. MJ3 

--- HA PD *$328A 

Figure 28 ~ Caliber .50 Bullets — Cross Section 
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d. Primer. The primer consists of a brass or gilding-metal cup 
which contains a primer-composition pellet of sensitive explosive, a 
paper disk, and a brass anvil, A blow from the firing pin on the primer 
cup compresses the primer composition between the cup and the 
anvil, and causes the composition to explode. The holes or vents in 
the anvil allow the flame to pass through the primer vent in the car¬ 
tridge case and ignite the propellant, 

e. Cartridge ea&e. The cartridge case is made of drawn brass 
or steel. It serves as a means whereby the other components—primer, 
propelling charge, and bullet—*are assembled into a unit, the cartridge. 
Another of its functions is to expand and seal the chamber against the 
escape of gases lo the rear when the cartridge is fired. This action is 
known as obturation. To moke the cartridge waterproof and to keep 
the propelling charge dry, the primer is sealed in the primer seat and 
the bullet is sealed in the neck of the cartridge case by A thin film of 
lacquer or varnish at the time of manufacture. An extractor groovy 
turned in the head of the cartridge case, provides a means of removing 
the ca&e from the chamber of the weapon. 


61- TYPES, Small-arms cartridges are classified according to type 
as follows . 


Sail 

Armor-piercing 

Armor-piercing-incendiary 

Armor-piercing-incendiary- 

tracer 

Incendiary 

Tracer 

Blank 


Dummy 

High-pressure test 

Gallery practice 

Guard 

Subcaliber 

Grenade 

Shot 

Shotgun shells 


62. BALL. This type of cartridge, intended for use against per¬ 
sonnel and light materiel targets, is the oldest service type. It i$ being 
replaced for combat purposes, however, by armor-piercing and other 
types. The term “ball, 11 although no longer accurately describing the 
shape of the modem bullet, has been continued In use to designate 
that type of bullet and ammunition used for the same purposes as 
ammunition of very early design, the bullet of which was actually a 
ball (figs. 25 to 30). A special high grade of hall ammunition is 
manufactured each year for the National Matches of that year. The 
following year it may be used in preliminary firing for such matches. 
The second year, and thereafter, it is considered as standard service 
ammunition. The head of each of these cartridges is stamped “N,M. n 
and with the year of manufacture. 

63, ARMOR-PIERCING- This type of cartridge is intended for 
use against armored aircraft and vehicles, concrete shelters, and sim¬ 
ilar built-resisting targets. The bullet has a hardened steel alloy 
core. In addition, it may have a base filler and a point filler of a 
softer metal, such as gilding metal (figs. 27 and 28). 
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A-SLUG-LEAD ALLO>" 

B-JACKET-GILDING METAL 
C -JACKET-COPPER-PLATED STEEL 
D - IGNITER 

£—TRACER COMPOSITION 


„ -+. 



& OR C 


CAL. .45 BALL BULLET, WISH 



.RED-APPROX. 5/16 


^A C 

CAL .45 TRACER BULLET, T30 


RA PD a$*3QA 


Figure 29 — Coliber ,45 flu/feLs — Cross Section 

“ 61 ARMOR-PtEKONG-INCENDIARY. This type of cartridge is 
used in caliber 30 «md caliber .50 weapons. in lieu of using both 
armor-piercing and incendiary cartridges. 

65+ ARMUll PlKHUNC INCENDIARY r ITlACER. This type of 
cartridge combines the features of armor-piercing, of incendiary, and 
of tracer cartridges and is intended to replace these cartridges. 

66+ INCENDIARY. This type of cartridge is similar to ball or 
armor-piercing ammunition in outward appearance. It is used for 
incendiary purposes against aircraft. It contains an incendiary com¬ 
position, as a central bullet cor*?, which ignites on impact with the 
target (figs, 27 and 28). 

67. TRACER. This type of cartridge is intended for use with 
other types to show the gunner, by its trace, the path of the bullets, 
thus assisting m correcting aim. It may also be used for incendiary 
purposes. The tracer element consists of a pressed inflammable mate¬ 
rial in the base of the bullet; this composition is ignited by the pro¬ 
pelling charge when the cartridge is fired (figs. 27 through 30). For 
identification, the nose of the bullet is painted red, orange, or maroon, 

68. JJLANK, This type of cartridge (fig. 31) is distinguished by 
the absence of a bullet. It is mad for simulated fire, training cavalry 
mounts, end firing salutes. It is also used in machine guns equipped 
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A- SLUG-LEAD ALLOY 
B-JACKCT-GILDING metal 
C-IGNITER 

D -TRACER COMPOSITION 
E- JACKET-GILDING METAL CLAD STEEL 



CAL. -3C CARBINE BALL ByLLET, Ml 



£ 

Z / O A 

CAL .30 CARBINE TRACER BULLET, M16 

~ ' RA PD 

Figure 30 — Carfein* Cah’her ,30 BuJJefs — Oom 5«c//o/i 

with blank-tiring attachments in order to operate these weapons for 
instructional purposes EC blank powder is used to produce tha 
noise. 

69, DUMMY, This type of cartridge (fig. 32) is used for practice 
in loading weapons, to detect flinching in firing weapons, and to sim¬ 
ulate firing. The cartridge case of older lots of dummy ammunition 
is tin-coated. However the present means of identification of dummy 
cartridges is by means of holes drilled through the side of the case 
and by the empty primer hole. The cartridges are completely inert 
hut simulate service rounds in most details, 

70* HIGH-PHESSLRF) TEST* This type of cartridge (fig. 33) is 
manufactured for use in proof firing of small arms. Since the propel¬ 
ling charge of this ammunition develops high pressures, these car¬ 
tridges should never be u&ed for any other purpose. When used for 
the purpose intended, all personnel should be protected by adequate 
rover. Tins ammunition is distinguished from other types by the tin 
coating of the cartridge case. In some older lots, the word '‘TEST” is 
stamped on the head ot the Case, 

71. GALLERY PKACT1LE. The present standard for gallery prac¬ 
tice is the caliber .22 long rifle cartridge (figs, 25 and 26) t a rim-fire 
cartridge of commercial manufacture. In the past a gallery practice 
cartridge, caliher .30 M1919 was used, but any available lots of this 
cartridge are reserved for guard purposes, 

« 
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CAL .30 BLANK CARTRIDGE, M1W 




CAL 50 PUNK CARTRIDGE, Ml (Mpj 

RA ?D 89334A 

Figure 31 — fl/onfc Caririe/gas 

72. CUAftO. Guard cartridges consisted of a low-velocity charge 
and u round-nose lead bullet together with the cartridge case and 
primer. The guard cartridge Ml was formerly known as the gallery 
practice cartridge M1919 (par. 71). As in the case of the gallery 
practice cartridge, the use of the guard cartridge is being discon¬ 
tinued. 

7:t, sum: Alibek. 

a. This type of cartridge (fig. 34) is hred from subcaliber tubes 
inserted in lai'ger weapons. The subcaliber cartridge, caliber .30, 
M1925 is fired from a “Kras" type of subc/diber tube in 3-inch sea- 
coast guns. This ceil ridge is identified by the extracting rim on the 
head of the case instead of the usual groove. 

b. Other cartridges specifically the standard caliber .22, caliber 
.30, and caliber .50 ball cartridges, are fired from subcaliber tubes in 
field, tank, and antitank weapons. 


« 










TIW COATED 








ftA PD 2307VA 

figure 34—Caliber ,30 Si/6cafib*r Cartridge M1925 




HA PD 683 I 3 B 

figure 35 —Gr*nacte CartWdges 


71. fjRK^IADE. G renade cartridges (fig- 35) are special blank 
cartridges for use in propelling grenades from launchers attached to 
rifles or carbines. The rifle grenade and carbine grenade cartridges 
are distinguished by a rose-petal crimp at the mouth of the case. The 
auxiliary grenade cartridge M7 which contains a propellant but no 
primer is sometimes used in conjunction with the rifle or carbine 
grenade cartridge to give additional range, 

75* SHOT. Shot cartridges of caliber .45 (fig. 36) are for use in 
pistols for hunting small game. Instead of a solid bullet, they con¬ 
tain No. 7 1 /? chilled shot, which is also used in shotgun shell loadings. 
These cartridges are intended primarily for use by air force personnel 
as an aid in obtaining food. 

76. SliOTCUiN SHELLS. Shotgun shells (shot shells) of appropri¬ 
ate loads are procured commercially for use in 12-gage sporting-type 
and riot-type shotguns (fig. 37). 

64 



m 9 1900 


Puts. 77—78 


Classes of Ammunition 



CAL IS S HOT CAfeTftlUGE, MIS 





Figvrm 36 — Cadbec AS Shot Cartridge 


RA PP S9562A 


77. GRADES, 

a- Current grades of existing Jots of small-arms ammunition are 
established by the Chief of Ordnance in accordance with acceptance 
and surveillance tests* and are published in WD SB 3-AMM 4, 
Grade 3 indicates unserviceable ammunition, which will not be issued 
oi used 

b* Small-arms ammunition which has been graded "For Training 
Use Only* will not be Used in demonstrations or on training courses 
requiring this ammunition to be fired over the heads of participating 
troops. 

78, CARE AND PRECAUTIONS IN HANDLING. 

□. Small-arms ammunition is comparatively safe to handle, How¬ 
ever, care must be token to prevent ammunition boxes from becoming 
broken or damaged. Broken boxes must be repaired immediately, 
and careful attention given to the transfer of all markings to the new 
parts of the box. Metal liners should be air-tested and sealed if 
equipment for this work is available, 

b. Ammunition boxes will not be opened until the ammunition 
is required for use. Ammunition amoved from airtight containers, 
particularly in damp climates, may corrode and become unservice¬ 
able. 

c. When cartridges ace taken from their original packings for 
loading into clips or machine gun belts, the clips or belts should be 
tagged or marked so as to preserve the ammunition lot number, 
thereby preventing the ammunition: from falling into grade 3 through 
loss of lot number (identity). 

iL Ammunition should be carefully protected from mud, sand, 
dirt, and water. If it gets wet or dirty, it should be wiped off at once. 
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ALL BRASS NO. QO BUCK 12-CAGE SHOTGUN SHELL, Ml 9 



PAPER #00 BUCKSHOT 12-GAGE 5HQTCUN SHELL 



PAPER #5 CHILLED SHOT AND TRACER 12-GAGE SHOTGUN SHELL 

HA PD 2a0fl0A 

FJgvr* 37 — Shotgun Sheth, T£~gag« 
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If light corrosion or verdigris forms on cartridges, it should be wiped 
off. However, cartridges should not be polished merely to make 
them look brighter or better, 

e. Ammunition should not be exposed to the direct reys of the 
sun for any considerable length of time. This is likely to affect its 
firing qualities. 

f. The use of oil or grease on cartridges is dangerous and is 
prohibited. 

g. Cartridges that are denied, have l^ose bullets, or are otherwise 
defective should not be fired, 

79, PRECAUTIONS IN FIRING. 

a. Because a misfire cannot immediately be distinguished from 
a hangfire, it is unsafe to Open the bolt of a rifle for at least 10 to 15 
seconds after a misfire occurs. When the rifle Ml fails to fire, it 
should be recocked by means of the trigger guard and refired before 
the bolt is opened When the rifle M1903 fails to fire, it should be 
recocked by drawing back the cocking piece and should be refined 
before the bolt is opened The rifle M1917 cannot be recocked with¬ 
out opening the bolt; in case of misfire, wait a full minute before the 
bolt is opened. When the caliber 30 carbine fails to fire, pull the 
operating slide to the rear and release the operating rod. If the 
operating slide goes fully home, aim and fire, To avoid injury in 
case of hangfire, hold the hand so that no part of the palm or wrist 
can be struck by the operating slide in its rapid rearward movement. 

b. Before firing, be sure that the bore of the weapon is free of any 
foreign matter such as cleaning patches, mud, sand, snow, etc. Firing 
a weapon with any obstruction in the bore will result in damage to 
the weapon and may result in injury to the firer, 

c. No Small-arms ammunition will be fired until it has been 
identified positively by ammunition lot number and grade, as pub¬ 
lished in the latest revision of WD SB 9-AMM 4. 

d. For precautions in firing blank ammunition, see TM 9-1990, 

i% Any serious malfunction of ammunition must be reported 
promptly to the ordnance officer under whose supervision the ma¬ 
terial is maintained and issued. As provided in AR 750-10, the 
ordnance officer will report such malfunction to the Chief of Ord¬ 
nance, It is important; therefore, that all evidence be preserved. 
This includes the cartridge case, other cartridges from the same box, 
the weapon concerned, and all recoverable pieces—in short, every¬ 
thing that might determine the cause of the malfunction. 

80. PACKING AND MARKING. 

Ut Parking, Dependent on iU intended use,. small-arms am¬ 
munition is packed in link and web belts, dips, or cartons (figs. 38 
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SHOWING CARTONS AND CONTENTS 


RA PD 644tfA 


figure 38 — Box** Containing Carton-packed A/irnitfnrrion 
jn Waxed Containers 
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Figure 39 — Bqx*s Containing Carton-pocked Ammirnrr/on 
In Met at Cons 
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RA PD 97725 

Figure 40 — Boxes Coitfomrog Ground Capped Ammi/rtfr/oJi in 
Bondo/ters in Metal Cam 
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CAL . 30 BELTED 



Figure 41 - Palklns Symbols on Smalt-arms Ammunition Boxes 


7?flJJl O - 4Z ~ 5 
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through 43). Far exurnple, ammunition intended /or use in the rift* 
Ml is packed in 8-round clips. For a detailed description of packing, 
see ORD 11 SNL's of the T group, 

\k Marking. 

(1) Small-arms packing boxes may be either stained brown with 
marking in yellow, or unstained with marking in black. Markings 
for shipment are covered in chapter 3, section IV, and In TM 9-1990. 

(2) Instead of the lot number, a repacked lot number may be 
stenciled on packing boxes containing web belts and metallic link 
belts; the serial number of the repacked lot number is preceded by 
the letter il B” Cor belted ammunition, and "L M for linked cartridges, 

(3) To provide a further means of quickly identifying type of 
packing, slenciled figure silhouettes are used on boxes and crater 
containing clipped, belted, and linked cartridges. These symbols in¬ 
dicate whether the ammunition is packed in rifle clips, web belts, or 
linked belts. The silhouettes are vertical for caliber .30 cartridges, 
and diagonal for caliber .50 cartridges (fig, 41). The absence of 
stenciled figure silhouettes on boxes indicates carton-packed ammuni¬ 
tion (figs. 38 and 39). 

(4) The expendable metal ammunition boxes are painted olive- 
drab with marking in yellow (fig, 43). 


Section tl 

GRENADES 

81 ♦ GENERAL DESCRIPTION. 

a. Drhnilioii, Grenades are small explosive or chemical mii&iles; 
Intended for Use against an enemy at relatively short ranges. 

h. liamc lypeft. There are two basic types of grenades—those 
intended to be thrown by hand (figs. 11 and 44) and those intended 
to be projected from rifles or carbines equipped with suitable grenade 
launchers (figs. 12 and 45). By attaching a suitable adapter, some 
of the hand grenades may also be fired from rifles and carbines (figs. 
46 and 47), Hand grenades provide the soldier with an auxiliary 
weapon, similar to a shell or bomb, to supplement his basic Weapons. 
Rifle grenades are valuable not only for specialised use, such as 
against tanks, but also for covering the ranges between the maximum 
for hand grenades and the minimum for mortar shell. Special blank 
cartridges (fig, 35), packed with the rifle grenades, must be used in 
the weapon for projecting these grenades. 

c* General Both hand and rifle grenades can be classified 

into three general types, namely: explosive, chemical, and practice 
or training. 
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( 1) Explosive grenades are used primarily for antipersonnel 
(fragmentation or blast) or antitank effect. They may also be used 
as demolition agents, 

(2) Chemical grenades are used for casualty, harassing, incen¬ 
diary, screening, and signaling purposes. Some of them may also be 
used for training purposes and destruction, 

(3) Practice and training grenades are used in training troops 
for combat. 

1 1 Fuzing. Grenades thrown by hand are normally fitted with 
a delay-action fuze. For explosive hand grenade* and the chemical 
M15 (bursting type) WP smoke hand grenade, this delay is set for 
approximately 4.5 seconds. Burning-type chemical hand grenades 
use a fuze with a delay of approximately 2 seconds. Rifle grenades 
are usually fitted with a base fuze that functions on impact. 

82. EXPLOSIVE HAND GRENADES. 

n- Frugmeutalloii type. The Mk 2 is a typical fragmentation 
hand grenade (fig. 11 and A, fig, 44). This grenade is made of cast 
iron varying in thickness from Vfc to V4 inch. The body is lemon- 
shaped, approximately 2Yi inches in diameter and 3inches in 
length without the fuze. It contains an explosive charge which, upon 
detonation, breaks up the body of the grenade and fuze and projects 
the fragments outward* in all directions at high velocity. The body 
is grooved both horizontally and vertically. The fuze for this grenade 
has a primer, a combustible time-delay train, and a detonator. At¬ 
tached to the fuze body is a safety lever held in place against the 
action of the striker spring by means of a safety pin* Just prior to 
throwing, the safety pin is removed. When the grenade is thrown, 
the safety lever is pushed off by the striker, allowing the striker to 
impact against the primer. The primer ignites the time-delay train 
and after 4 or 5 seconds, this delay train causes the detonator to 
explode. This, in turn, causes the explosive filler in the grenade to 
detonate, thereby fragmenting the grenade. Fragments may fly over 
200 yards, 

l>. Offensive type* The offensive grenade (fig. 11 and C, fig. 44) 
is intended to have an antipersonnel effect over a small area. It 
contains more explosive than the fragmentation-type grenade, approx¬ 
imately Vi pound of pressed TNT, and, therefore, is more useful as 
a demolition agent No fragmentation effect ift obtained, 

83, CHEMICAL HAND GRENADES. 

Burning type- The standard container for this type of gre¬ 
nade (fig, 11 and D, fig, 44) is a cylindrical steel can 2 3 A inches in 
diameter and 4 3 A inches high. The fuze for these grenades is similar 
to the fuze used in the Mk 2 fragmentation grenade, except that it 
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has an igniter instead of a. detonator, and has a short delay time of 
2 seconds. Grenades of this type have waterproof, adhesive-tape 
covered, smoke emission holes in the top, sides, or bottom, These 
grenades are described briefly as follows: 

<1) CN-DM IRRITANT HAND grenade. The products of com¬ 
bustion of the hller in this grenade have a harassing effect. Its 
principal use is in the control of civil disturbances. The burning time 
is 20 to 60 seconds. The filter is a composition of tear gas, vomit 
gas, and smokeless powder. 

(2) CN tear hand grenade. This grenade is identical with the 
CN-DM grenade except that it has a tear gas filler. Principal uses 
are in control of civil disturbances, and training in Use of the gas 
mask. 

(3) HC SMOKE grenade. This is an Army-Navy standard while 
smoke grenade, used for signaling and screening purposes. The con¬ 
tainer is standard except that there are no emission holes in the side. 
The burning time is 2 to 2¥z minutes, 

(4) TH incendiary grenade, This is an Army-Navy standard 
munition for setting fire to enemy materiel. The container is stand¬ 
ard except that there are no emission holes in the side. Clamps of 
steel strapping, which fit around the body of the grenade, may be 
used to nail the grenade against an object to be burned. The filling 
is thermate, which burns at approximately 4,330° F for 30 to 35 
seconds. 

(5) Colored smoke grenade M16. This grenade, used for 
ground-air and ground-ground signaling purposes is made in the fol¬ 
lowing colors* green, yellow, red, and violet It is of standard con¬ 
struction and bums for approximately 2 minutes, 

(6) COLOREP SMGKH grenadb MIS. Thi* grenade, available in 
red, green, yellow, and violet, is also used for signaling purposes. The 
container has emission holes in the top, and & single hole at the 
bottom, A tapered hole extends through the center of the grenade 
from the bottom emis&ion hole to the fuze. The starter mixture 
lines the tapered cavity. The grenade produces a heavy smoke for 
approximately 1 minute. 

(7) Red smoke grenade AN-M3. This grenade is an Army- 
Navy air forces official distress signal. It is the standard metal gre¬ 
nade except that the fuze lever is shortened and the body is covered 
with a metal jacket to which are attached three metal strips which 
may be bent out from the jacket to keep the grenade from sinking 
into snow or soft ground. Burning time is 2 to 2 Vz minutes. 

k Bursting type* There is only one standard chemical grenade 
of this type and it is known as the WF smoke grenade Ml5. This 
grenade has a drawn-steel cylindrical body similar in size to the 
burning-type chemical hand grenades h and is filled with white p Hos¬ 
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phorus. The detonating fuze used in this grenade causes it to split 
open and project burning particles of phosphorus over a radius of 
about 15 yards. This produces a dense white smoke screen and will 
cause casualties by burning. 

84. PRACTICE AND TRAINING HAND GRENADES. This type 
of grenade (fig. 11 and B, fig. 44) is used in training. They may be 
inert (training), or loaded with a charge of black powder contained 
in a cloth tube (practice). In this case the charge is inserted into 
the filling hole, which is closed with a cork, 

85. EXPLOSIVE RIFLE GRENADES. Antitank type: A typical 
antitank rifle grenade, the M9A1 (fig. 12) consists of a sheet-steel 
body, cone, and ogive assembly to which is attached a simple base- 
detonating fuze and a stabilizer and fin assembly. The head of the 
grenade contains a 4-ounce cast-pentolite, shaped charge for blasting 
holes in the target. At the same time detonation of the main charge 
causes fragmentation of the body in a lateral direction. The grenade 
is intended primarily for use against armored vehicles. It has been 
found to be most effective against enemy personnel when it is fired 
at a high angle of elevation (45°). 

86. CHEMICAL RIFLE GRENADES. 

a. Burning type. These grenades consist of a deep-drawn, thin- 
walled steel body with hemispherical ogive and body union assembly 
to which is attached a simple base/ fuze and a stabilizer and fin as¬ 
sembly (B, fig. 30). This type of grenade is available with approxi¬ 
mately 10 2 A ounces of HC white smoke or 6 Vz ounces of standard 
colored smoke fillings. Both HC and colored smoke grenades have 
five sealed smoke emission holes in the body union. The colored 
smoke grenades also have a smoke emission hole in the ogive. Both 
of these types of chemical rifle grenades commence burning upon 
impact, due to the action of the base initiating type of fuze. The 
HC grenade is intended primarily for screening purposes and the 
colored smoke grenades for signaling. 

b. Bursting type. This grenade is the counterpart of the WP 
smoke hand grenade M15. The WP smoke rifle grenade M19 (A, 
fig. 45 ) has a stabilizer and fin assembly identical to that used in the 
antitank grenade M9A1. It contains approximately 8,5 ounces of 
white phosphorus and is equipped with a burster actuated by a base- 
detonating fuze. The spontaneously combustible WP grenade is scat¬ 
tered upon impact. 

87. PRACTICE AND TRAINING RIFLE GRENADE. There is at 
present only one standard practice rifle grenade, the M11A3 (fig. 12). 
This grenade is used only in training and simulates the flight and 
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Figure 46 — Fragmentation Grenade Projection Adapter MJ 
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Figure 47 — Chemical Grenada Projection Adopter Aii 


action of the AT grenade M9A1, 0eing completely inert, this gre¬ 
nade is painted Mack Far repeated u$t\ it is issued with additional 
replacement fins and ogives 

88. (;HKINA1)F PKOJECTION ADAPT*:KS. 

a. The grenade projection adapter (fig. 46) assembled to a frag- 
mEquation hand grenade Mk 2 permits this hand grenade to be used 
as a rifle grenade. After removal of the grenade safety pin before 
firing, the safety lover is held in position by the arming clip. Upon 
firing the grenade from a launcher-equipped rifle or carbine, the arm¬ 
ing clip frees itself from the arming clip retainer, thereby releasing 
the grenade safety lever and initiating the 5-second fuze. Grenade 
cartridges are packed in each adapter packing box. 

1). The chemical grenade-projection adapter (fig. 47) is intended 
for mse with the chemical haml grenades. It consists of a stabilizer 
tube, which has a base plate and a three-pronged clip on one end and 
on the other eru^ a standard fin similar to that on the grenade M9A1, 
and a metal setback hand which fits around the grenade, over the 
safety lever. Upon firing the grenade from a launcher-equipped rifle 
or carbine, the setback band moves to the rear, thereby releasing the 
grenade safety lever and initiating the 2-seCond fuze. Grenade car¬ 
tridges are packed in each adapter cartridge packing box. 

W 





figure 48 — Typical Pcrcking of Hand Grenades 
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SO. CARL AND PRECAUTIONS IN HANDLING. 

a. Carr. Information, concerning the care to be exercised in 
handling grenades will be found in chapter 3 of this manual and 
pertinent Field Manuals. 

t». Precautions. The following additional safety precautions for 
handling ammunition will also be observed: 

(1) Since fragments may be projected over 200 yards, fragmen¬ 
tation grenades will not be used in training without adequate cover. 

(2) The safety pin will be removed just before throwing or 
launching and at no other time, 

(3) Occasionally,, chemical grenades may flash. Hence., when 
used in maneuvers, they will be so thrown as to function not less than 
30 feet from pei'sonnel. 

(4) Duds will be disposed of in accordance w r ith the provisions in 
chapter 4. 

(5) Ride grenades must never be launched with a cartridge other 
than the special grenade cartridges provided for that purpose, 

(d) The fuse furnished with the grenade Mk 2 U noiseless, 
smokeless, and sparkiest Under no condition, therefore, will the 
thrower consider the grenade a dud because no noise, smoke, or 
sparks are observed upon releBse of the safety lever, 

90* IDENTIFICATION. High-explosive grenades are painted olive- 
drab with yellow bands around the top of the grenade body. Train¬ 
ing hand grenades (inert) are painted black; practice grenades con¬ 
taining a simulated charge are painted blue. Practice rifle grenades 
are painted black with white stenciling. Chemical grenades are 
painted blue-gray with identification band and marking in the ap¬ 
propriate color as indicated in chapter 1, section II and in figures 11 
and 12, The stabilizer assembly of all rifle grenades is painted 
olive-drab, 

91. PACKING. 

a* Grenades are usually packed as fuzed complete rounds-, each 
in ah individual fiber container. 

b. Fragmentation grenades are packed IS or 25 containers per 
wooden box. 

e. The offensive hand grenades are packed SO per wooden box 
(fig. 48), and the training grenades are packed 24 per box, 

ib The standard packing for rifle grenades is 10 containers per 
box (fig. 49), with a supply of cartridges for launching from any 
appropriate weapon. Jungle packing is waterproofed to withstand 
hot humid climates. 

v- Grenade-projection adapters are packed 45 per box, with suffi¬ 
cient number of various grenade cartridges and positioning clips. 
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Section III 

MORTAR AMMUNITION 

92. DESCRIPTION 

a. To obtain maximum accuracy and range, projectiles for 
smooth-bore mortars ere stabilized by means of ling assembled to a 
shaft which is secured to the base end of the projectile; when the hns 
are omitted, the projectile tends to tumble and be erratic in flight 

1 1 - In general, the ammunition has mi adjustable propelling charge, 
consisting of a number of propellent increments, usually sealed in indi¬ 
vidual cellophane b&gs, end an ignition cartridge, to permit firing vari¬ 
ous ranges or zones of fire. The propellent increments are attached to 
the tin shaft or within the fin blades; the ignition cartridge is inserted 
in base end of the fin shaft. 

c. The primer and ignition cartridge are separate elements. The 
primer i$ screwed into the shaft after the ignition cartridge has been 
inserted. The assembly of the ignition cartridge and the propellent 
increments make up the required propelling charge: or the ignition 
cartridges alone may be used for very short range in the 60-mm 
mortar and with the light-weight round (M43A1) m the 81-mm 
mortar. 

*\. Because the complete round (figs. 50 and 51) is loaded into 
the mortar as a unit and provision is made for adjusting the propel¬ 
ling charge, ammunition of this type comes within the classification 
of semifixed ammunition. 

93. CLASSIFICATION, 

u. According to the purpose for which it is intended, mortar am¬ 
munition is classified as high-explosive, smoke, illuminating, practice, 
or training. 

li» High-explosive mortar sh&ll are used for flag mentation or 
demolition effect, according to the action of the fuze and design of 
shell. 

c. Smoke shell contain chemical fillers, 

th Illuminating shell are intended for signaling and illuminating 

purposes, 

r. Practice shell may have a spotting charge or may be inert, 

f. Training projectiles are provided for training and practice. 
They are inert and may be fired more than once. Several propelling 
charges and fin* fire supplied fur each projectile. 
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94. MLI 1101* (>L PROJECTION. The round is dropped into the 
mortar tube and upon reaching; the bottom of the mortar, the round's 
primer impinges upon the firing pin of the mortal'. This impact sets 
off the ignition cartridge and propelling charge, and the gas produced 
forces the round from the mortar (fig. 52). The bourrelet, or gas- 
check band, prevents practically all the gas from escaping past the 
shell, and provides a hearing surface for the round in its travel 
through the bore. A bore-riding pin in the fuze of the shell prevents 
ihe fuze from becoming aimed until after it leaves the bore of the 
weapon. 

95. PRECAl TIONS IN HANDLING 

u* Complete rounds, particularly rounds with fuzes, will be han¬ 
dled with care at all times. Explosive elements in fuzes and primers 
are particularly sensitive to shock and high temperature, 

b. Do not break the moisture-resistant seal on the fiber container 
until ammunition is to be used. 

c. The safety wire will be withdrawn from the fuze only just 
before firing and at no other time. Be certain the bore-riding pin is 
in place in the fuze at the time the shell is dropped in the mortar. 

d. When loading muzzle-fed mortars, the round is inserted into 
the mortar, cartridge end first. When the shell is released to slide 
down the barrel, the hands should be promptly removed from the 
muzzle. 

<?♦ Duds should not be handled or moved. Because their fuzes 
are armed, they should be destroyed in place as described in 
chapter 4 of this manual. 

PACKING AM) MARKING. 

a. Packing. Except training ammunition, which may be requisi 
tinned by components, mortar ammunition in the smaller calibers is 
packed as assembled complete rounds. Each round is packed in an 
individual fiber container, and then in suitable outer packing. In the 
case of 60-mm and 81-mm mortar ammunition, clover-leaf bundles, 
wooden box, or melfll containers have been in use. The metal con- 
tamer (figs. 53 end 54) is now the standard packing for this ammuni¬ 
tion, but is reserved for shipment to certain theaters, 

b« Marking- In addition to the painting which identifier the 
ammunition as to type, the following information is stenciled on the 
projectiles: 

Caliber and type of mortar 
in which fired 
Kind of filler 
Model of sheil 
Ammunition lot number 
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Section IV 

ARTILLERY AMMUNITION 


97. GENERAL, 

h. Complete round. This term “artillery ammunition* 1 refers to 
ammunition, except rockets, mortar ammunition, and shotgun shells, 
used in weapons having a bore diameter of more than 0.60 inch. A 
complete round of artillery ammunition comprises ail of the com¬ 
ponents necessary to fire a weapon once and to cause the projectile 
to function at the desired time and place (blank and drill rounds 
excepted), The&e components are^in general, the projectile, the fuze, 
the propelling charge, and the primer. Dependent upon both the 
type of propelling charge and the method of loading into the weapon, 
complete- rounds of artillery ammunition are known as fixed, semi¬ 
fixed, or separate-loading (tig. 55). 

I). Components of n complete round. 

(1) PROJECTILE. The projeetilo is ejected from a weapon by 
the gas pressure developed by the burning propelling charge, Other 
terms used in specific nomenclature of certain items in place of 
'■projectile,” are ’‘.shell” and "shot,” 

(2) Fuze. A fuze is a mechanical device assembled io a pro¬ 
jectile to cause it to fund ion at the time and under the circumstances 
desired. 

(3 ) Propelling charge. The propelling charge consists of a 
charge of smokeless powder in a cartridge case, doth bag, or both. 

(4) Primer, A primer in used to initiate the ignition of a propel¬ 
ling charge. It consists essentially of a small quantity of sensitive 
explosive and a charge of block powder. 

t\ Fixed ammunition. Complete rounds in which the propelling 
charge is fixed, that is, not adjustable, and which are loaded into a 
weapon in one operation, arc known as ’‘fixed” ammunition. As 
usually designed, the propelling charge is loose in ft cartridge case 
which is crimped rigidly to the projectile. The primer ib fitted into 
the bsje of the Cartridge case. For certain calibers, rounds of fixed 
ammunition are termed curtr/dg&$- 

iL Semifixed ammunition' This type of round i* characterized 
by the loose fit of the cartridge case over the projectile so that the 
propelling charge may he accessible for adjustment for zone firing. 
Like fixed ammunition, it i$ loaded Into the weapon in one operation. 
In the usual design of this type of ammunition, the propelling charge 
is divided into sections, each consisting of propellent powder in ft bag. 
To adjust the propelling charge, the projectile is lifted from the car¬ 
tridge case, the sections of increments not required ere removed, and 


93 




Par, 97 


TM 90 900 


Of Ammum'fjOfi 


A-FUZE 
H —BOOSTER 
c-fljze well liner 

D-ShELL 
E- OGIVE 
F-BOURftELET 
G—BUP.ST'N^CHAkOE 
H -ROTA"INC BAND 
f-CRIMP 
J EA&= COVER 
k-cartridge case 

L PROPELLING CHARGE 
M- PRIWER 
N • LIFTING PLUG 
0-GROMMET 

P- COTTER PIN WITH PU-L THING 
IGNITER 




]-» 

IEPAKATE-LOaDINQ AMAlUNmOH 


Ra TO »W1A 


figure 55 — Fyp*s of Complete Rounds of 4rfrl/^ry Ammunition 


*4 






TM *-1900 


Par*. 97-99 


Casses of Ammunition 


the projectile is reassembled to the cartridge case, As in fixed am- 
munition, the primer is assembled in the of the cartridge case. 
The 105-mm howitzer HE>AT round is a special type in that the 
charge is fixed, that is, not adjustable; the cartridge case and projec¬ 
tile are not crimped together in this instance because of the method 
of packing. 

e. Sepnruic-loading ammunition. Complete rounds in which 
the separate components—fuzed projectile, propelling charge, and 
primer—are loaded into the weapon separately are known as "sep¬ 
arate-loading” ammunition. Although the propelling charge may be 
in ont section, it is usually divided into sections with each section 
assembled in a bag. In the case of "separated 1 ’ ammunition (figs, 5 
and 56), the propelling charge is contained in a cartridge case, but 
the projectile cannot be fitted into the cartridge case and is loaded 
into the weapon separately, 

9ti. CLASS in CATION. 

a* Artillery ammunition is classified according to use as service, 
practice, blank, or drill. It is classified according to type of filler as 
explosive, chemical, or inert. 

It, Service ammunition is fired for effect in combat. It may be 
high-explosive, high-explosive-antitank, armor-piercing or armor- 
- piercing-capped (with or without explosive filler), lown^xplosive 
(shrapnel), chemical (gas or smoke), illuminating, or inert (canister). 

iv Practice ammunition is provided for training in marksmanship. 
The projectile used may be inert or may have a spotting charge of 
black powder. 

d. Blank ammunition is provided in small and medium calibers 
for saluting purposes and simulated fire. It hits ho projectile. 

e. Drill or dummy ammunition is provided for practice in loading 
and handling (“service of the piece"). It is completely inert. 

99. IDENTIFICATION. 

a. In common with other type*, artillery ammunition is identified 
by painting and marking. For the basic color scheme, see chapter I. 
section II. The marking on the projectile (figs. 2. 3, 57, and 58) 
includes: 

(1) Ammunition Identification Code (AIC) symbol—on sepa¬ 
rate-loading shell. 

(2) Caliber and type of weapon in which fired ("75 H/' "155 G,” 
etc,), 

(3) Kind of filler C'TNT:’ ‘ WP SMOKE,” etc.), 

(4) Type and model of projectile (^SHELLj MfiO, 1 ’ -l PROJ. 

APC-T, M61A1,” etc.). 
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(5) Weight-zone marking (crosses on 75-mm shell and squares 
on larger-caliber shell; squares on separate-loading shell have prick 
punches in their centers) or weight in pounds. 

(6) Ammunition lot number of filled projectile and in some cases 
loader^ initials. 

b. Similar information is marked on other components. Further 
information is given in pertinent Technical Manuels and Field 
Manuals. 

0, Markings are stenciled on cartridge caseg of 75-mm, 76-mtn, 
and 3-inch ammunition to indicate the type of propelling charge. 
These markings are illustrated in figure 4 for 75-mm gun rounds. 

il, An exception to the basic color scheme is the case of 20-mm 
ammunition; the high-explosive-incendiary projectile has a red body 
and yellow ogive. Some target-practice projectiles of larger caliber 
are painted black; when replacement or repainting is required, they 
will be painted blue in accordance with basic color scheme. 

100, PROJECTILES. 

a, General* With a few exceptions, artillery projectiles are of 
the same general shape, that is, they have a cylindrical body, solid 
or hollow T , and an ogival head. (Canister and base-ignition smoke 
shell have blunt heads.) The projectiles vary in length from 2 to 
6 calibers. The principal characteristic differences are; 

(1) Location of fuzes—point or base* 

(2) Radius of ogive—smaller for low-velocity, larger for high- 
velocity projectiles 

(3) Rotating band—narrow for low-velocity, wide for high- 
velocity projectiles. 

(4) Base—tapered (“boat-tailed' 1 ) or cylindrical (“square”) 
base. 

(5) Armor-piercing cap—used only with armor-piercing projec¬ 
tiles. 

(6) Windshield (ballistic cap or false ogive)—when required for 
improved ballistics. 

(7) Filler—high explosive, gas, smoke, illuminant candle and 
parachute assembly, or others, 

b+ Components* 

(1) Ogive and windshield. The curved portion of the projec¬ 
tile from the bourrelet to the point is called the ogive. The radiua 
of the ogive is sometimes expressed in calibers, the caliber being the 
diameter of the bore of the gun< The radius of the ogive influence* 
the flight of the projectile and in present designs generally variei 
from d to IX calibers. Since armor-piercing projectiles have a short 
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radius of ogive f iyr purposes of penetration, a windshield^ often called 
a ballistic cap or false ogive, is placed over the armor-piercing head 
to improve the ballistic qualities, 

(2) BOURRELET. The houmdet is the accurately machined sur¬ 
face,. of slightly larger diameter than the body, which bears on the 
lands of the bore of the weapon. It centers the projectile in its travel 
through the bore. Generally, it is at the forward end of the body, 
but it may extend from the ogive to the beat-tailed base. Some 
projectiles of large Caliber have a float and rear bourrelet, 

(3) Body. While applicable to the entire projectile, the term 
■ body" is used to designate the cylindrical portion of the projectile 
between the bourreJet and the rotating band. It is machined to a 
smaller diameter tVk^n the bourrelet to reduce the surface in contact 
with the Saudi of the bore. Only the bourrelet and rotating band 
beat on the lands. 

{4} Rotating band. The rotating band is a cylindrical ring of 
copper or gilding metal, pressed into a knurled or roughened groove 
near the base of the projectile. It affords a snug seat for the projec¬ 
tile in the forcing cone of the weapon and centers the base in the 
bore. As the projectile moves forward, the soft rotating band is 
engraved by the lands of the bore. Because of compression of the 
band, excessive metal Hows toward the rear. This How of metal is 
taken up by grooves cut in the rotating bend. Since the rifling of 
the weapon is helical, the engraving of the band imparts rotation to 
the moving projectile. The rotating bond also prevents the escape 
of the propellent gases forward of the projectile by completely filling 
the grooves of the rifling. 

(5) Type of base, When the surface to the rear of the rotating 
band is tapered or conical, it is known as M boat-tailed 1 '; when cylin¬ 
drical, the projectile i<> described as having a “squere base.” 

(6) Base PLUG. To facilitate manufacture, armor-piercing pro¬ 
jectiles are closed at the basre with a heavy steel plug. In the larger 
calibers, the base plug adapter also provides a seat for the base plug 
and fuze. In the smaller caliheis, tf an explosive charge is loaded in 
the cavity of the projectile, the base plug is replaced by a base fuze. 
If no explosive is present in the smaller caliber projectile, the base 
plug contains the tracer element. 

(7) Base Cover. The 20-mm projectiles end projectiles of 
75-mm or larger caliber containing high explosive, are provided with 
a base cover to prevent the hot gases of the propelling charge from 
coming into contact with the explosive filler of the projectile through 
joints or possible flaws in the metal of the base. The base cover 
consists of a thin nivtel disc which may be Calked, crimped, or welded 
to the base of the shell. Small-caliber and medium-caliber armor¬ 
piercing projectiles with high-explosive filler and base fuzes are not 
ordinarily provided with base covers. 
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(S) Tracer. For observation of fire, so ms projectiles ere 
equipped with a tracer element in the base of the projectile. In most 
smaller-ealiher antiaircraft shell, tW tracer is used to ignite the filler 
hjxI destroy the shell should it miss the target. Such a tracer is called 
"shell-destroying (SD }/’ 

t\ Type* of prnjcHile** 

(1) High-kxploswe (HE) ^hell, This projectile (fig, 59), 
made of common for gad steel, has Comparatively thin walls and a 
large bursting charge of high explosive. It is used against personnel 
and material targets, producing blast and/or mining effect and frag¬ 
mentation at the target. It rnay be fitted with either a time or impact 
fu*e, on a concrete-piercing fuze, according to type of action desired. 

(2) HiGH-SXFLQMVE-ANTITANk (HE, AT) SHELL. This i$ a spe¬ 
cial type of shell (fig. 59) containing a high-explosive charge for use 
against armor plate. Its effect iy dependent upon the type and 
shape of the charge. It has a conical windshield which provides 
stand-off for the charge, and a base-detonating fuxe having nondelay 
action. 

(3) Chemical shell. There are three general types of chemi¬ 
cal shell (fig. 59): burster, base-ejection (BE), and base-ignition 
(BI). 

(■a) Burster, The burster type iy similar to high-explosive shell 
except for the type of filler and the absence of a base cover. An 
explosive charge, termed ft burster, and located centrally in the shell, 
is used to break the shell body and aid in dispersion of the chemical 
filler. 

(b) Base-vj&cticn (BE). Base-ejection shell which are set to 
function in flight do not have a burster, but have an expelling charge 
of black powder, adjacent to the time fuze. This expelling charge 
when ignited by the fuze, ignites the smoke mixture of the canisters, 
strips the threads of the base plug, and forces the canisters from the 
base of the shell. 

(c) Base-ignition (Bl). Base-ignition (base-emission) smoke 
shell have no burster or expelling charge. The smoko mixture is 
ignited by the propelling chaise through a hole in the base of the 
projectile. Shell of early manufacture have a low-melting-point 
fusible metal plug in the base hole, while shell of later manufacture 
have delay pellets of black powder. The action of the delay pellet 
prevents disclosure of the gun position by the smoke. 

(4) Illuminating shell. These shell (fig. 60) contain a para¬ 
chute and ftti iliuminant assembly which are ejected by an expelling 
charge adjacent to the time fuze in a manner similar to base-ejection 
smoke shell The illuminant suspended by the parachute burns, 
lighting up a target area. 
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(5) A»MOR-PIEHCINC PROJECTILE (AP OB A PC). 

fa) Armor-piercing projectiles (fig. 61) are marie of heat-treated 
high-carbon alloy steel- The: head is very hard for penetration of 
armor acid the body is tough to withstand the strains imposed by 
impact and the twisting art jo a of th« projectile et angled oi impact 
oblique to normal. A windshield is gone:rally secured to the armor- 
piercing cap or the head of the projectile to give improved ballistics. 
A tracer may be present in the bast: plug or in the base end of the 
fuze. 

(h) Armor-piercing projectiles having no high-explosive fi 13er 
may be solid or may have a small cavity in the body. When the 
cavity is filled with explosive D, the projectiles are fitted with a ba.se- 
fletonsting fuze having a delay action, 

(c) Th a term '‘armcT-piercing-cappcrT (APC) refers to & shot or 
n projectile with an armor-piercing cap for use especially in penetrat¬ 
ing face-hardened armor plate. The cap is of forged ahoy steel, heat- 
treated to have a hard face and a relatively soft core. On impact, 
the hardened face of the cap destroys the hardened surface of the 
armor-plate, while the softer core of the cap protects the hardened 
point of the projectile by distributing the impact stresses over g large 
area of the head. 

(6) HIUH-'VELOCITY ARMGR-iUERCING *HOT (HVAP). This shot 
(fig. 61) is a high-velocity, light-weight projectile having a very hard 
armor-piercing core of tungsten carbide. The tungsten carbide core, 
a steel base containing a tracer element, an Aluminum body and nose 
plug, and an aluminum windshield comprise the HVAP-T shot. 

(7) Canister Canister (fig. 01) consisting of a light metal 
case, fitted with steel bells in a matrix, contains no explosives. It is 
fired point-blank for effect against personnel. The case breaks upon 
having the muzzle of the cannon, and the balls scatter in the manner 
of a shotgun shell. 

(8) SHRAPNEL. Shraprud are point-fuzed projectiles with a com¬ 
bination time and superquick fuze or a time fuze. An expelling 
charge of black powder is assembled in the base. A central flash tube 
connects the fuze and base charge. When the time fuze has burned 
its predetermined lime, the magazine charge flashes through the cen¬ 
tral tube to ignile the* base charge. This results in the ejection of the 
sleet diaphragm, halls, head, and fuze from the case. The case is not 
ruptured. The bolls are projected forward in the form of a cone, 
due to rot hi ional velocity, 

( 9 ) Target practice. 

(a) Cast-iron shot and sand-loaded shell of the same size, shape, 
mid weight as the service shell it simulates art: provided for target 
practice. Some models may have a small quantity of black powder 
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to serve as a spotting charge, 

(b) Subcaliber ammunition consists, of complete round* of small 
caliber or small-arms cartridges used in practice firing of larger- 
caliber weapons. The subcaliber ammunition 5s fired from weapons 
fitted either on top of or in the bore of the larger weapon, The use 
«f ftubcaliber guns and ammunition provides Low-cost ammunition 
for training gun crews, s%'oids wear of the major weapon during 
practice, and permits firing where range limitations exist. 

(10) DkIul or dummy. Inert projectiles and complete rounds 
(fig. 62) for training are known as drill or dummy ammunition. They 
are used for training and practice in handling shell and in ’’service of 
the piece,” 

101. FtZKS 

u. CcturraL An artillery fuze (figs. 63 through 66) is a mechan¬ 
ical device used with a projectile to cause it to function at the time 
*iid under the circumstances desired. 

Jp. (ilalfcnificHliOJl. 

(1) Fuzes are classified according lo position on the projectile 
as “point” or fi base.” They are further classified as ’‘time* or “impact,” 
oi’ a combination of both. Time fuzes contain either y clockwork 
mechanism or a gradualed time element in the form of a compressed 
bJack-powder train which may be set to a predetermined time prior 
to firing. Impact fuzes function on impact with the target. If the 
fuze is designed to function on impact with a very light material 
target, such as an airplane wing, it is called *’super$eusitive. r Impact 
fuzes arc further classified as auperquick, nondelay, or delay. Delay 
on impact fuze* is usually 0.05. 0.15, or 0.025 seconds. These terms 
are used in reference to tin* action at the instant of impact, whereas 
^time ?l refers to length of time from the instant of the firing of the 
weapon to the instant of the functioning of the fuze. 

(2) Selective-type fuzes have time action or more then one 
type of action, for example, superquick and delay„ time and super¬ 
quick (TSQ). Such fuze* can be adjusted in the field for the type 
of action desired. Time fuzes can he. set to function at any desired 
time of flight after firing by turning a time ring, 

c, Safety features. 

(1) Artillery fuzes contain safety devices which tend to prevent 
functioning until after the fuze has bean subjected to centrifugal 
and set-back forces, after the round to which it is assembled is fired. 

(2) Certain fuzes are considered to be “boresafe,” A bore&afe 
(detonator-safe) fuze is one in which the explosive train is so inter¬ 
rupted that prior to firing and while the projectile is still in the 
bore of the gun, premature explosion of the shelf is prevented should 
any of the more sensitive elements, primer and/or detonator 
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Figure 65 - Booster M25 cr/id Ct>r\ctete*piertinq Fuze M73 

malfunction. 

(3) Fuzes of thu impact typo ore armed by Centrifugal or set¬ 
back force, or a combination of both, acting on parts of the fuze 
after the projectile leaves the muzzle of the gun. The time element 
of time fuzes is initiated at the instant of firing by set-back (that is< 
the effect of inertia). To prevent accidental arming in handling and 
shipping, safety devices such as a safety wire or cotter pin may be 
used, Such safety devices roUfrt be removed before firing. 



JtA PD 104831 

figure 66 ~ Rgeftet fuze MSf 
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102, ADAPTED AND BOOSTERS, 

xi* Adapters- In chemical shell and in many high-explosive shell 
of large caliber, openings in the nose are considerably larger than 
required by the fuzes in order to facilitate the manufacture and load¬ 
ing of the projectiles. For such shell, a suitably threaded metal 
bushing, called an adapter, is necessary to reduce the size of the 
opening to conform to the threaded portion of the fuze. In chemical 
shell, the adapter has an additional function, that of providing a gas- 
tight seal for the chemical filler. 

b. HrmrtterB, The term ‘'booster” is applied to the explosive ele¬ 
ment in the bursting-charge explosive train which detonates the main 
charge. The booster contains safety devices to prevent premature 
detonation of the main charge. The booster charge may be incor¬ 
porated within the fuze itself. It is usually contained in a thin 
motel or plastic casing which is assembled to and handled as a unit 
with the fuze. It may be inserted in the shell during loading. 

c. H ureter ft. An auxiliary explosive element in burster-type 
chemical shell, which opens the shell and disperses the chemical 
□gent, is called a “burster ” It consists of a bui^ter charge, a container 
for the charge, and a metal head. The burster as used is contained 
in a burster casing in the shelL 

■J, Adaptrrdjuoftterft. In some cases* the booster has been com¬ 
bined with the adapter, the two assemblies thereafter being handled 
as a unit Such combinations ar& known as adapter-boosters. Adapter- 
boosters are not extensively used in present-day artillery shell. 

103. PROPELLING CHARGES* 

h. GtneruL 

(1) In general, propelling charges consist of a charge of a 
propellant, with an igniter charge of black powder, assembled in 
A suitable cartridge case, doth beg, or both. 

(2) Propellent powdek. Propellants are described in chap¬ 
ter 1, section IV. 

(3) Igniter chakgf- In fixed and semifixed rounds, the igniter 
clwge of black powder is present in the artillery primer. In “sep¬ 
arated” ammunition an auxiliary igniter charge in placed around the 
primer or on the distance wadding to insure proper ignition of the 
propellant In separate-loading rounds, the igniter charge is assem¬ 
bled in an igniter bag sewed to the base end of the propelling charge 
and in some cases also forming a core running through the center 
of the propelling charge bag. Cartridge-igniter pads are made of 
closely woven silk to prevent the black powder from sifting through. 
Cloth of current manufacture used for the igniter charge is dyed 
led to indicate the presence of the black-powder igniter. That of 
earlier manufacture (undyed) is marked “IGNITERS 
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(4) Ty1 j kS or propelling charge. The type of propelling. 
CiiHTge depends upon the kind of ammunition, that is: fixed, semi¬ 
fixed, and separate-loading, 

Ik Fixed ami semifixed rbaigetu 

(1) Cartridge case. A cartridge case, made of drawn brass 
cr steel, serves as the Container for the propelling charge in the ease 
of fixed and semifixed artillery ammunition. Its profile and sire 
conform to that of the powder chamber of the weapon for which the 
case is intended. The head of the case is relatively thick and has a 
flange or groove to permit mechanical extraction. Rounds used in 
automatic guns have cartridge cases with an extracting groove instead 
of a flange or rim. The cartridge Case holds the primer, propelling 
Charge, and the projectile ao that the assembly can be inserted into 
the weapon in one operation. It also provides for obturation, that 
is, it expands under the pressure of the burning propellent gaaeg and 
prevents the escape of gas to the real', 

(2) Propelling charge in fixed ammunition. The propelling 
charge in a round of fixed ammunition is packed loosely in the cartridge 
case. In some instances where the charge does not fill the case 
completely, a spacer or distance wadding, usually a cardboard disk 
and cylinder, is inserted in the neck of the cartridge case, between 
the pow T der charge and the base of the projectile. 

(3) Propelling charge in semifixed ammunition. In semi¬ 
fixed artillery ammunition, the charge, divided into parts or incre¬ 
ments for rone firing, is assembled in several cloth bags. The full 
charge with all increments' in proper order, is assembled in the 
cartridge case, which a free fit over the end of the projectile. 
Each increment is numbered* the base charge being numbered "1 ” 
Thus, to arrange a propelling charge in proper order for firing charge 
4, the increments would be arranged in the order 1, 2, 3, and 4 r incre¬ 
ment 4 being placed uppermost. 

<\ "Scpui’HieiL” ammunition propelling charge. This propel¬ 
ling charge is contained in a cartridge case, together with the primer. 
The charge consists of propellent powder, loosely loaded in a brass 
cartridge case which i$ closed by a plug. It will be rioted that this 
ammunition is considered to be separa ter loading, 

d. Septate-loading charges (fig. 67 ), 

(I) ^Cartridge bags. Cartridge bags form a suitable and con¬ 
venient means of containing the smokeless-powder charge in separate- 
loading ammunition. Cotton doth is the standard material for 
cartridge bags, 

( 2 } Single-sect ion charges. Separate-loading propelling eh arges 
are divided into single-section and mu bisection charges. In the 
single-section charge, the propellent powder is contained in a single 
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bag, lightly laced of wrapped to give the charge rigidity. The igniting 
and end igniting charge is di% r id*>d into three pac'ls, each in its fwn bag, 
two end pads, and a core which extends axially through the center of 
the charge and connects the igniter pads sewed to each end. This 
t-ypt! of igniter is termed a ‘'core igniter." 

(3) Multisection charges. Multisection charges permit the 
gun crew to vary the si*e of the propelling charge and facilitate 
handling the larger and heavier charges. Multisection charges nre 
subdivided into “base and increment” "equal section/* and "unequal 
section 14 types. 

(a) Bvw and increment This type of propelling charge consists 
of a base section or charge and one or more increments. The incre¬ 
ments may be of equal or unequal weight. Whereas the bass section 
is always fired, the increments may or may not be fired. With some 
tvpos, one igniter pad is attached to the ba$e end of the base 
section only, while other types have a core-type igniter in the base 
section and sometimes in one or more increments as well. 

(b) Bquul section. In this type, the sections are equal in size 
and weight. It was formerly known as the “aliquot part'’ charge. 
It is used in 14-inch gun ammunition and for other larger-ca liber 
weapons. 

(c) Unequal section. Iu the cose of certain howitzers, the charge 
is made up in unequal sections. In the case of guns, the charge may 
be made up of several equal sections and two or more unequal sec¬ 
tions. This type permits firings at reduced velocities and provides 
the maximum flexibility. 

(4) Color. In cerlain cases two base and increment charges 
Arc provided for one howitzer—one for inner, the other for outer 
zones of fire. The cloth of the bags for the inner zones is dyed 
green to distinguish that charge from the other type which is assem¬ 
bled in undyed (white) bags. Accordingly, these two types of 
charges are called 1 ‘green bag’ : and “white bag 1 " charges (fig. 0). 

(5) Stacked charges. In order that certain long propelling 
charges will have more rigidity, the grains of powder are arranged or 
Slacked in uniform order and direction. These charges, having the 
grain* with their long axis parallel to the longitudinal axis of the 
charges, are said to be “stacked/ 1 

(b) Flash keduCERS. Flash reducers are used with propelling 
chargor during night firing. These devices greatly reduce the ilash 
and (hereby impede enemy observation of gun positions. The flash 
reducer developed for ibe guns (fig. 08) consists of two 

scarlet-dyed cotton strips which arc linked together with silk strings. 
Each strip contains three channel* which ore filled with chemical*. 
Two outside channels of each strip contain a mixture of 60 percent 
potassium sulfate and 40 percent black powder. The center channel 
contains only black powder. When tied around the Charge, the 
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figure £3 — Ffcisb Reducer for RropefJfng Charge* for I$5-mm Cyr>* 


strips ere opposite each ether. Flash reducers are made to fit a 
specific propelling charge. The use ot flash reducers slightly increases 
the muzzle velocity; therefore, the proper correction must be applied 
when computing range d<ita during firing. 

(7) Dummy chaKG it&. Dummy charges, simulating service 
charges (fig, <>2). are provided for use with drill projectiles to train 
personnel in ‘'service of the pieced 

H>4- TRIMEKS. 

a* General. A primer is the component used to initiate the 
eomhustion of a propelling charge, Artillery primers (fig. 59) 
consist essentially of a small quantity of sensitive explosive and a 
charge of black powder, encased in a metal container. In the case 
of fixed and semifixed ammunition, the primer ls forced into the 
ba$.e of the cartridge case at time of manufacture. In the case of 
separat^loading ammunition, the primer is inserted hy hand into 
the breechblock of the weapon. 

h, Type*. Based on the method of fifing, artillery primers are 
classified as percussion, electric, combination iwrcussion-vlectric. fric¬ 
tion, aiul ignition, 

<% Perc.u$*itm primer. This type of primer, fired by a blow of 
the firing pin, is generally used in all artillery ammunition except 
that for harbor defense and railway artillery. The primers used in 
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cartridge cases contain sufficient black powder to ignite properly 
the smokeless powder in the cartridge case. Those used with 
I separate-loading propelling charges contain only enough black pow¬ 

der to ignite the black-powder igniter charge* attached to the pro¬ 
pelling charge, 

d* Eleelrie primer. This type of primer is fired by the heat gen¬ 
erated when an electric current passes through a resistance wire 
embedded in dry guncotton. It is used only in harbor defense and 
railway artillery. Although both tha friction and electric primers 
are very similar in appearance, the electric primer is distinguished 
j by black insolation around the contact wire and by a groove machined 

around the head. 

j is Com hi nation percussion-dec I ric primer* This printer is fired 

■ either electrically or by a blow of the firing pin. It is used only in 

certain harbor defense and railway artillery, 

f* Friction primer* This type of primer is fired by the beat gen¬ 
erated when a serrated plug is pulled through an explosive composi¬ 
tion sensitive to heat or friction. At the present time it is used 
as a substitute for the electric primer in. the event of failure of 
electric power. 

g. Ignition primer*. The ignition primer, although very similar 
to the percussion type, differs in that it contains, in lieu of the per¬ 
cussion element, an inert cap with a hole in it. It is intended for 
! use in certain subcaliber ammunition fired by a service primer. The 

flame from the service primer passes through the hole in the cap 
| of the ignition primer, thus igniting the black-powder charge in the 

j ignition primer. 

105* BLANK AMMUNITION, 

a. General. Blank ammunition is provfded for cannon of caliber 
up to and including 105-mm, for practice purposes, for maneuvers, 
for firing the morning and evening gun p and for saluting. 

b. Complete round* A Complete round of blank ammunition (fig, 
70) consists of a cartridge case into which are fitted a percussion 
primer, a charge of black powder T and a chipboard closing cup sealed 
in the mount of the case. The cartridge case is usually made by 
trimming service cartridge cases to the proper length. The black- 

| powder charge in the latest design of blank ammunition consists of a 

single or double pellet in place of the loose black powder (in bag) 
formerly used. A hole, into which the primer extends, is left in the 
center and the pellet is wrapped in cellophane. 

HK>. POWDER TEMPERATURE INDICATORS. Powder tem¬ 
perature indicators (fig, 71), used in antiaircraft batteries, enable 
taking the powder temperatures for ammunition either at battery 
or in storage at points of supply, They consist of a thermometer 

m 




Pat, 106 


TM 9-7*00 


Clashes oi Ammunition 



'CELLOPHANE WRAPPED BLACK POWDER PELLET 
BLANK AMMUNITION iSINGLE PELLET CHARGE!, 75-MVl GUN 0ft HOWITZER 


closing CUP 



BLANK AMMUNITION 'DOUBLE PELLET CHARGE), 75jjM GUN OR HOWITZER 

HA PD &M1G 
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Figur* 7\ — Powder-tfimperaf<fr* Indicator 
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stuck into a powder charge in a service cartridge case which, in 
turn, is packed in u fiber container. The thermometer can be read 
through plastic lenses placed in the head ot the assembly. They are 
placed with the lot of ammunition &o that the temperature may be 
noted. Since firing tables are based on the temperature of the 
powder at 75 c F at the time of firing, any deviation from this 
temperature ba$ to be considered in tiring data computations, 

1(17, CARE AND PRECAUTIONS IN HANDLING- 

a* In addition to the precautions prescribed in chapter 3. the 
following will be observed: 

(1) Projectiles. Projectiles should be inspected to injure that 
there ia no exudation of the contents, that the bourrelet and rotating 
band art* smooth and free from serious dents or burs, and that the 
threads of the adapter are clean. Field artillery projectiles should 
he clean and free from grease. 

(2) Propellants. The propellants of fixed ammunition cannot 
be readily inspected, but those for other ammunition should be noted 
when preparing the charge. Make certain that only the proper 
increments are removed from the adjustable complete charge, There 
should be no Je&kage of contents from any of the cartridge bags. 
For separate-loading ammunition, the tag and igniter pad cover, if 
present, must be removed prior to loading the charge into the weapon. 

(3) Fozes, The fuze should be carefully inspected to ascertain 
that it is properly set, and that no unauthorized removal of part^ 
lias been made. No attempt will be made to disassemble fuzes or 
rounds in the field without specific instructions from the Chief of 
Ordnance. All separately-issued fuzes should be tightened to the 
projectile With a fuze wrench. With fixed and semifixed ammunition, 
the packing stop must be removed from the projectile before firing. 
Time luxes which have been set but not fired must be reset at 
“safe" before being replaced in their containers. 

(4) Primers, Because of the hygroscopic nature of primers, 
their container cans should not be opened till necessary. Primers 
should be inspected particularly for signs of corrosion. 

(5) Cartridge cases, Cartridge cases should be carefully 
inspected for cracks or dents which may affect their functioning 
or the functioning of the weapon. Badly corroded cartridge cases 
will increase the difficulty of extraction or may result in split or 
ruptured cases. Cases with faults which may result in a rupture 
should not be used, Their use may place a weapon out of action 
for a considerable period of time while the ruptured case is being 
removed. With semifixed ammunition, it is important that the 
mouths of cases not be deformed. If deformed, such a case may 
be difficult to load and, if loaded and fired t a serious blow-back 
may result. 
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Figure 72— Metal Container for Primers 


108* PACKING. 

a* General. Artillery amm unit ion and components, except sep¬ 
arate-loading projectiles, are packed in moisture-resistant fiber con¬ 
tainers which are boxed (figs. 73 and 74) or placed in metal con¬ 
tainers or in sealed metal cans. Crates may be Used lor additional 
protection for certain cartridge-storage cases (metal containers for 
propelling charges), projectiles having windshields, and dummy 
projectiles. Some fures are now being packed in hermetically sealed 
cans and then in a wooden box (fig. 76). Separate-loading projec¬ 
tiles are ghipped boxed, crated (fig. 75), or uncrated. If uncrated, a 
grommet 3s placed around the rotating band and an eye bolt-lifting 
plug is screwed into the fuze hole (figs. 57 and 58). 

Ik Metal containers* Airtight cylindrical metal containers, known 
as cartridge-storage cases (fig. 8) are used to pack separate-loading 
propelling charges. Similar metal contain*™ (figs. 78, 79, 80, and 
81) are also used to pack one artillery round, either with or without 
a fiber container. The metal container has a detachable screen-type 
cap. To insure compact and tight packing, rubber felt and cork pads 
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figure 79 - Motal Container All58 for 3-inch Gun Rounds 



























TM 9-J900 


Par. 108 


of Ammunition 



RA PD 97690A 

Figure BO — Metal Container M)73 for 75-mm Howftxer bounds 
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are used in the interior of the container to prevent sideward motion, 
upper and lower guide rings are provided on the interior of the con¬ 
tainer. 

c. Metal cans* A sealed metal can (fig. 72) with metal tear strips 
is used to pack separate-loading artillery primers. These cans are 
packed, in turn, in a wooden bo*. 

d. Waterproof bags. Propelling charges may be packed in water¬ 
proof bag in fiber containers (fig, 77). 


Section V 

BOMBS 


109, CENRRAJ,. 

a. A bomb is a stream-lined container of explosives or chemicals 
intended for release from aircraft. It consists of a body containing 
the charge and □ device to explode or scatter the charge at the 
target. Aircraft torpedoes, submarine mines planted by aircraft, 
rockets, pyrotechnics, and mortar bombs, although similar in nature, 
are not classified as bombs. 

I>, For reasons of safety, the components of a bomb are usually 
stored arid shipped separately, and must be assembled prior to use. 
The Components of bombs (fig, 82) differ (depending on (he par¬ 
ticular type and model) but, in general, ihey consist of; 

(1) The unfuzed bomb body containing explosive, incendiary, or 
chemical filler, 

(2) The fuze, or fuzes, 

(3) The fin assembly (assembled to smaller bombs as shipped). 

(4) The arming wire assembly. 

e + Bombs are installed in airplanes by means of suspension lugs. 
Bombs of 100 pounds and more have the suspension Tugs on the 
side of the body, arranged for horizontal suspension 0 f the bomb. 
Some smaller bombs have one lug on the side and another on the 
tail end, which permits the bomb to be installed either in a horizontal 
or vertical bomb rack; others are strapped in clusters of several 
bombs and suspended as a unit. Some AN bombs have three sus¬ 
pension ' lugs, two on one side of the bomb body end one on the 
opposite side to provide for use in both Army and Navy aircraft. 

d. The functioning of bombs depends primarily upon the action 
of the fuze, which may be super quick, delay, or time. The terms 
“superquick” (instantaneous) and "delay’' refer to the action at 
the instant of fuze impact, whereas "time” refers to the time from 
the release of the bomb to the instant of function. 
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e, ?Qmb fuzes., after assembly into the bombs, are prevented 
from arming or functioning during handling by means of an arming 
wire which is normally removed by the bomb’s release from the 
airplane. When it is necessary to remove the arming wire to u^fuze 
a bomb, instructions attached to the fuze should be followed closely. 
Provision is made for releasing the bomb “safe" from the airplane 
vdlhout removing the arming wire from the fuze when it i$ desired 
that the bomb should land without functioning. 

f. A general description of the Several types of bombs is included 
in the following paragraphs, 

110. IDENTIFICATION- Bombs are painted in accordance with 
the basic color scheme outlined in chapter 1. section II and illus¬ 
trated in figures 9 and 10. Bombs are marked to indicate typ^i 
weight, model, filler, lot number, and loading plant and date loaded. 
In addition, the AIO symbol is stenciled on uncrated bombs. 

Ill* CLASSIFICATION* BecaUiJe of the many uses for bombs 
dropped from aircraft, there are many types and sizes of bombs, 
ranging in weight from 2 to 4,000 pounds. In common with other 
types of ammunition, bombs are classified according to filler a5 
explosive, chemical, incendiary, pyrotechnic, and inert. Explosive 
bombs are classified according to use as general-purpose (GP) 
(demolition), light case (LC), armor-piercing (AP), semi-armor- 
piercing (SAP), fragmentation, and depth. Chemical bombs are 
classified according to type of filler as gas or smoke. Inert bombs 
are used for practice and drilt. 

U2. EXPLOSIVE BOMBS* 

a. These bombs fite intended for the destruction or demolition 
of materiel targets. The destructive effect is produced by the violence 
of the detonation, “blast effect 1 ’; by projection of pieces of the case, 
“fragmentation”; and by displacement of earth and buildings, “min¬ 
ing/ 7 An explosive train for bombs is illustrated in figure 83. 

k Goncral-p^irpofifi* The general-purpose (GP) bomb (fig. 84) 
meets the requirements of most bombing missions. The various 
models range in weight from 100 to 2,000 pounds and the quantity 
of explosive in this type averages 55 percent by weight. General- 
purpose bombs may he u^ed for blast* fragmentation, or mining 
effect. They use both nose and tail fuzes. Nose fu 2 <j$ produce 
more efficient surface effect, and tail fuzes produce more efficient 
mining and penetration effect. Both fuzes are generally used, the 
secondary fuze as insurance against malfunctioning. The metal case 
is strong enough to withstand impact with ordinary materials when 
released from high altitude, but it may fail on impact with heavy 
armor or heavily reinforced concrete structures. 
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r, Light-case* The light<a.‘jtr (LC) bomb (fig. 64) is similar in 
appenrance to the general-purpose homb but has a thinner, lighter 
case and contains a higher percentage of explosive filler by weight. 
Since strength of case has been sacrificed, this bomb cannot be used 
for penetration and must be fuzed to explode before the case breaks 
up on impact. Approximately 75 percent of the totfd weight is 
high-explosive filler. 

Artmir-ptaiYing. The armor-pforcing (AP) bomb (fig, 65) 
is used to pierce deck armor of battleships, heavy concrete structures, 
and similar highly resistant targets. The nos£ of the AP bomb is 
solid and sometimes i$ fined with an armor-piercing cap (APC) 
(fig. 85). These bombs are effective against heavy deck Armor when 
dropped from sufficient altitude to attain their rated velocity. They 
contain a relatively small percentage (8 to 18 percent) of explosive 
filler and use tail fu/es of the delay type. 

e. Semi-Hrnio^pii'roiu£. The semi-armor-piercing (SAP) bomb 
(fig. 85) is conventional in outline* resembling the cylindrical GP 
bomb, However, the SAP bomb has a heavy case of steel which 
is drawn into a thickened nose and contains approximately 30 percent 
by weight of explosive filler. It may be used against concrete pill 
boxes or other targets of moderately high resistance. 

i. Deplh* The depth bomb (fig. 84) is a special light-case bomb 
for use against submarines and surface craft. It averages 70 percent 
by weight of explosive. When detonated by a hydrostatic fuze, the 
effect of this bomb does not depend upon hitting the target directly 
but Upon the shock of detonation of the explosive being transmitted 
through the water. The hydrostatic fuze functions et a predetermined 
depth rather than on impact. If it is desired to use the&e bombs 
for demolition effect only, they may be equipped with nose fuzes 
which function on impact. Fuzes may be of the nose or tail type 
or installed in a cavity running transversely through the bomb body. 

Fragmentation, bum by, 

(1) Fragmentation bombs arc for use against personnel and 
light materiel targets. The effect is produced primarily by the 
fragments of the bomb body projected at high velocity. The blast 
at the point of impact will cause additional damage to ne«rhy objects. 
Some fragment ation bombs have stabilizing fins, other*, for low- 
altitude bombing, have parachutes for retarding rate of fall (fig. Sfi). 
The design of the bomb body is such as to produce the greatest 
number Of effective fragments. The lXKly walls are of uniform 
thickness and may be made up of coiled helix springs, Any frag¬ 
ment having f?0 foot-pounds of energy will disable personnel. Most 
types of fragmentation bomba are fitted with a nose fuze only. The 
weight of the high explosive in these bombs is about 15 percent 
by weight. Since the fragments are projected at approximately 
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Figure 89 — Wafers in Place Itt Ouster Adapter 

right angles to the axis of the bomb, the most uniform distribution 
and greatest destructive effects occur when the bomb is vertical at 
the instant of functioning. 

(2) Fragmentation bomb® stabilised by parachutes or fine are 
fitted with impact-type instantaneous-action fuzes. The bomb ex¬ 
plodes instantaneously on impact, projecting a large number of 
fragments at high velocity. 

(3) Small fragmentation bombs are assembled in clusters (fig. 
87) for more efficient use and for ease in handling and dropping. 
Cluster adapters support the individual bombs and, in turn, are 
installed in stations for large-size bombs. The cluster is dropped 
from the airplane as 9 unit. The arming wire acts to release the 
bomb® from the cluster, either by mechanical means directly, by 
arming a mechanical time fuze which opens a cluster after an interval, 
or by firing a cartridge which causes the cluster to open. Cluster 
adapters have been designed for almost every type of fragmentation 
bomb, including the butterfly bomb. 

(4) The butterfly bomb (fig, 88) is equipped with a case assem¬ 
bly (butterfly wings) which is folded around it. When the cluster 
is opened, by action of a time fuze, the wings unfold by spring action 
and begin to rotate, retarding the fall of the bomb and arming its 
fuze mechanically. The cluster for the butterfly bomb in wafers 
is shown in figure 89, 

(5) Aircraft mines and depth charges are similar to aircraft 
bombs and contain high-explosive fillers (figs. 90, 91, end 92), 

113. CHEMICAL BOMBS. Chemical bomba (fig. 93) contain 
chemical agents which produce a toxic or an irritating physiological 
effect, or a screening smoke. They are known as gas or smoke, 
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depending upon the principal effect, The force necessary to open 
the bomb body and properly disperse the chemical agent is provided 
by an explosive element called a burster, which extends the length 
of the bomb cavity. In general, the body servos only as a container 
for the chemical agent, Small chemical and incendiary bombs are 
hexagonal in shape to allow better pecking in clusters {figs. 94 and 
95). Fuze action is superquick (instantaneous) to prevent the 
waste of any of the charge by its being carried underground, 

114. 1 INCENDIARY BOMBS- Incendiary bombs contain jelled 

gasolene, oil, phosphorus, thermite, or magnesium fillers. Small 
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incendiary bombs (fig. 94) are hexagonal in shape and may have a 
steel case for an incendiary filler or a heavy magnesium alloy case 
containing an igniting charge; the case itself acts as the main 
charge. Small incendiary bombs are arranged in a cluster (fig* 95) 
which falls from the plane as a unit and then comes apart* allow¬ 
ing the bombs to setti and fall separately for coverage of an area 
target, 

115. PYROTECHNIC AND TARGET-IDENTIFICATION 
BOMBS. 

a. Photofinish bombs contain pyrotechnic material, but because 
of their explosive nature are called bombs (chap. 2, sec, VI.) 

li. Certain sky marker, pathfinder, aircraft flares, and target- 
ihentifixation bombs produce a pyrotechnic effect but resemble 
bombs in appearance and use. The 100-pound red smoke target- 
identification bomb M84A1 falls from the aircraft for a length 
of time set on the bomb mechanical time fuze and then bursts in 
the air, producing a large cloud of red smoke. Tins cloud hang* 
in the air for a considerable period of time. The 250-pound targat- 
ldentificetion bombs M89, M90, and M9S (figs. 96 and 97) illum¬ 
inate and mark targets by th^ simultaneous ignition and tail ejection 
of their pyrotechnic candles at a height above ground determined 
by the selected setting on the mechanical time fuze. These candles 
fall to the ground and continue to burn for their prescribed time. 
Candles may be of the nondelay or exploding type. 

116. FKAGTH’E BOMBS. Practice bombs (fig. 85} are provided 
for training in marksmanship. They may be sand-loaded at point 
of use and may contain o low-explwive spotting charge.; for some 
uses, such as against water targets, the spotting charge may be 
omitted. These bombs simulate corresponding service bombs of the 
fragmentation and demolition types, 

117. DRILL UOMltS. Completely inert bombs and components 
arc provided for training of ground crews in assembling and handling 
operations. They aro the same size and shape as standard bombs. 
Drill bombs are made up from the metal parts of service bombs, 
inert-loaded when necessary. 

11 a. FUZES* 

a. General. 

(1) A fuze is a mechanical device designed to initiate a train 
of fire or a detonation under the circumstances desired. Fuzes are 
classified according to position as nose, tail, and transverse, and accord¬ 
ing to type of Functioning as time, impact, ami pressure. Time fuzes 
function a predetermined number of seconds after releast*. Impact 
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fuzes function when the bomb strikes a resistant material, Pressure 
fuzes function Ln response \o water pressure (hydrostatic) or air 
pressure (concussion), Impact fuzes are classified as delay when 
they have a definite time lag between impact and explosion of the 
bomb, and as superquick (nose) or nondelay (tail) when there is 
no delay. Delay in fuzes varies from a fraction of a second to many 
hours and may be provided by a clockwork mechanism or a chemical 
reaction. Some delay fuzes are equipped with an antihandling 
device to function on an attempt to defuze the bomb, 

(2) Bomb fuzes are shipped in a “safe h condition. They are 
constructed so that they cannot function when they are (l safe* (un 
arcnotl). Most fuzes ore designed so that an arming wire may be 
passed through parts of the fuze, mechanically restraining the firing 
pin or keeping elements of the fuze mechanism out of position until 
they are moved into functioning position, generally by the rotation 
of the arming vane. The arming vanes or similar arming mechanisms 
are held in place by a safety cotter pin which is replaced by the 
arming wire upon loading of the bomb into an aircraft. Dropping 
the bomb causes the arming wire to be' withdrawn, which permits 
the fuze to arm. Arming-in-type fuzes may arm immediately on 
withdrawal of the arming wire or may have an arming delay element, 
timed by a clockwork mechanism or a powder train, which delays; 
arming until a fixed time has elapsed. In arming-vane-type fuzes, 
the vane is rotated by the air stream as the bomb falls, a fixed 
number of turns being required to arm the fuze. 

(3) Bomb fuzes are generally shipped separate from other bomb 
components In most cases in the assembly of fuzes to bombs, tools 
are not used. 

!»♦ Nuw fuze*. Nose fures, in general, are held unarmed by the 
presence of safety blocks between the striker and the fuze body, 
thus preventing the firing pin from being driven into the primer. 
Most nose fuzes have a primer, delay element, detonator T and booster 
assembled in the fuze body. The working parts of the fuze—except 
the arming mechanism and striker head—are protected by the bomb 
case, thus avoiding the possibility of the fuze being crushed on 
impact before it can function (figs, 98, 99, and 100). 

t\ Tail fim-4' Tail fuzes, in general, ore held unarmed by an 
arming stem screwed Into the inertia-type firing pin. In these fuzes, 
the booster is not assembled to the fuze but to the adapter-booster 
which is assembled to the bomb (fig, 101). For some fuzes i the 
primer-detonator assembled thereto may be changed in the field for 
other primer-detonators of other delay actions. 

rL Hydrostatic ami rnneuftRinn fuzes. Hydrostatic fuzes (figs 
102 and 103) act under the influence of water pressure to explode 
the bomb A predetermined depth below the surface of the water, 
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Concussion fuzes act in response to the concussion wave from the 
explosion of the preceding bomb in a salvo. Both of these hues 
function on the principle of a bellows or diaphragm working against 
a spring of fixed strength. When the external pressure overcomes 
the resistance of the spring, the firing pin is released and driven 
against the primer by spring action. In some fu?refi, provision is made 
for adjustment by a mechanism controlling the compression of the 
diaphragm spring, 

119. PACKING AND MARKING- 

h. Packing, In general, bombs aie shipped unfuzed with the fuze 
boles closed by metal shipping plugs. These plugs are not to be 
removed except for inspection and for assembly of the complete 
round. Large bombs are shipped with two paper or metal shipping 
hands which protect the suspension lugs. The fin assemblies of such 
bombs are shipped separately in metal crates, Smaller bombs are 
shipped finned, in metal crates. Small chemical and fragmentation 
bombs are packed in wooden hoxes. Fuzes arc packed in individual 
sealed containers and wooden boxes (fig*, 104 and 105), 

b, Marking. 

(1) Wherever appropriate, the color scheme used for painting 
the bombs (chap. 1, sec. II) is used on the packing boxes or crates. 
All information for identification and directions for shipping are 
marked on containers for bombs and components, and on the bomb 
bodies when no container is used. 

(2) A list of all separate components required for the complete 
round ig sometimes stenciled on the shipping container in which 
these components are ordinarily packed. Usually, however, these 
components are stored separately and the word ‘‘WITHOUT” is 
stenciled above the list of components on the shipping container. If 
the separate components are packed with their respective bomb or 
fin assembly for shipment, the word 'WITHOUT” obliterated 


Section VI 

PYROTECHNICS 

120* GKINJlRAL. Military pyrotechnics (fig. 106) are fireworks 
which produce a brilliant Jight for illumination, or smokes and lights 
for signaling, in military operations. 

121* CLASSIFICATION. 

a. According to use, pyrotechnics are classified as: 

(1) Aircraft TVPtj. Originally designed for use from or by 

aircraft. 
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(2) Ground types. For use on the ground. 

In According to purpose they are classified as: 

(1) ILLUMIWANT9. Flares for illumination for a specific length 
of time, and photoflash bomba for an instantaneous flash for night 
photography, 

(2) Signals. Lights or smokes of various colors for transmis¬ 
sion of messages. 

c* Any of the above types when provided with a parachute is 
designated as a parachute type, 

122. PYftOTECHMC COMPOSITIONS. 

a. Pyrotechnic compositions are a mixture of chemicals which 
produce illumination. 

bi Pyrotechnics generally function by means of an igniter train 
similar to the explosive train- In general, it is initiated by a primer 
mixture and intensified by a 'first fire compound” which properly 
ignites the luminous candle. 

4\ Standard pyrotechnic compositions, in general, consist of com¬ 
pounds to preside oxygen for burning, such as perchlorates and 
nitrates; powdered aluminum or magnesium for fuel; salts of sodium, 
barium, copper, o t strontium for color; and material* such as asphalt 
and paraffin for binding and waterproofing. 

123. VISIBILITY OI PYROTECHNIC SIGNALS. 

a, The principal factors controlling the effectiveness of pyro¬ 
technics are design, position and atmospheric conditions, 

(1) Factors of design include candlepower, color, and degree of 
separation of the parts of a composite signal. 

(2) Factors of position include height at which the flare or 
signal functions; distance of observer from signal; distance of flare 
from objective to be illuminated; background; and relative position 
of flare, objective, and observer. 

(3) Atmospheric conditions include clarity of atmosphere; time 
(day or night); presence of haze, fog, dust, rain, or snow; and the 
color and brightness of the sky, 

h, Tables of visibility, distmguishability, and distance are pub¬ 
lished in TM 9-1981. 

124. FLARES. 

a* Flares are used to provide illumination for reconnaissance, 
observation, bombardment, landing, and practice firing of antiair¬ 
craft guns. While the details of flares vary with their purpose, all 
have certain common characteristics (figs, 107, 108> and 109): 
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(1) Production of a white or yellowish light of high intensity 
ranging from 60,000 candlepower for 1 minute to 1,000,000 candle- 
power for 3 minutes or longer, 

(2) Parachute support, to retard their speed of fall, thus pro- 
viding efficient illumination for observation, 

(3) Delayed ignition, to assure their reaching a specified altitude 
before ignition. Ignition is usually controlled by the opening of the 
parachute by means of a wire attached to the parachute cable nr 
shock absorber, this wire pulling ignition wires through the igniting 
composition. The flame thus produced is then carried by quick- 
match to the primer, first-fire charge, and the ilium inant composition 
of the candles, 

h. Flares for use below 9 plane, such as those intended for bom¬ 
bardment purposes, are provided with shades to shield the bom¬ 
bardiers from the glare. 

c. Flares that are to be released from launching tubes of racks 
are equipped with a hangwire assembly which is attached to the 
arming pawl of the tube or rack. The flares may be released ''armed” 
or u sofe. 5 ’ When the flare is released ^armed" the hang wire remains 
attached to the plane and pulls out the parachute or stabilizing 
sleeve. A section of soft metal tear wire enables the flare to break 
free. If released “safe ” it will not function in the air but may ignite 
on impact. This possibility must be kept in mind in releasing flares 
safe over friendly territory. 

d. The flare provided as a target for both day and night practice 
firing of antiaircraft guns, is towed by a plane at the end of a steel 
cable. See figure 110. 

125. PHOTOFLASH BOMBS. This ammunition item (fig. Ill), 
called “bomb” because of its explosive nature, provides a brilliant 
light of short duration for night photography. A photoflash bomb 
which is dropped safe, or whose fuze fails to function, may detonate 
on impact. The flash from photoflash bombs* even at distances pre- 
scribed as safe from bomb fragments, is injurious to the eye because 
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of its brilliant flash. The photoflash bomb M46 produces a flash 
which reaches an intensity of 500 to 700 million candlepower for , 

approximately 0,02 second and functions from 5 to 90 seconds de¬ 
pending on setting of its mechanical time fuze. 

126. AIRCRAFT SIGNALS. 

a. These signals are bred from pyrotechnic discharges which are 
described in TM 9-290, The signals are provided for signaling from 
aircraft to other aircraft or to ground units, They may also be fired 
on the ground- There are two types of aircraft signals: 

(]) The rimless type, assembled in an aluminum or plastic-steel 
barrel- The barrel is in the shape of a cylindrical cup which is 
growed near the base or dosed end. The primer is pressed into the 
center of the ba&e. A press fit identification top (dosing top) is 
cemented in the opposite end. (See fig. 112,) 

(2) The cartridge type, assembled in a cylindrical shell to which 
a metal or plastic head, containing the primer, is crimped. The op- i 

posite end is closed with a cardboard wad or press fit metal disc 
which t& colored and marked to indicate type of signal. In appear¬ 
ance, it resembles a large shotgun shell (fig, 113). 
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127. DR in SIGNALS, Drift signals are provided as an aid to 
navigation over water hy providing a stationary reference point for 
determination of drift of the airplane. The signals are released from 
the pLan^j by hand and drop to the water, being stabilized in fa]] by 
fins. There are signals for daytime use and others for use et night. 
Day drift signals contain a metallic powder in a streamlined paper 
shell which breaks on impact with the water allowing the powder to 
form a slick on the surface for use as a reference point, Drift signals 
(fig. 114) for use at night contain a pyrotechnic pellet or candle 
which is ignited by the fuze on impact with water. The signal will 
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float, nose down, in the water and emit smoke and flame from a hole 
in the tail for as long as 17 minutes, serving as a reference point for 
air navigation at night, 

128* SLIfiK MARKElt. This item (fig. llS) is used to produce a 
persistent slick for reference points on the water. It contains a 
fluorescent dye in a paper Composition case which shatters upon im¬ 
pact with the water and forms a slick which may be visible for 10 
miles at 3,000 feet altitude. 

129. SMOKE GRENADES. Both white and colored smoke grenades 
may be used for signaling. (See chapter 2, section II.) 

130. GROUND TYPE FLAKES* 

a* Airport flares are used on the ground to provide illumination 
for airplane landings at emergency fields qr in case of power failure 
at airports. 
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b. Trip flares are primarily used to give warning of enemy 
marauders or infiltrating hostile troop*}. Secondary use of the trip 
flare is for illumination of such troops or for signaling. They are 
similar to booby traps In that they are left in the path of an ad¬ 
vancing enemy and depend upon some action of the etiemy for 
initiation. One model resembles a bounding antipersonnel mine 
(fig, 116), since it propels a shell containing a parachute-supported 
candle into the air 300 to 500 feet high where the candle is ignited 
and expelled from, the shell case. Another resembles ft hand grenade 
in size and shape (fig, 117) with the addition of a bracket for attach¬ 
ment to ft tree or post and a trigger mechanism for firing. Unlike 
hand grenades, the fuse has no delay clement. 

131. ILLUMINATING SHELLS. These pyrotechnic items are pro¬ 
vided for illumination by ground troops of objectives beyond the range 
of other flares. They are fired from mortars or artillery cannon and 
contain a flftfe candle, parachute and time fuze. (See chapter 2, sec¬ 
tions III and IV.) 

132. GROUND SIGNALS 

a. Standard ground signals (fig. US) are launched by means of 
grenade launchers Ml, M7, and M8 attached to caliber ,30 rifles or 
carbines. These signals consist of the signal assembly and the stabi¬ 
lizer fln assembly. The signals may be green, amber, red, or white in 
color and may be of the parachute type or flve &tar cluster type, A 
new series of ground signals produces red, orange, green, violet, or 
yellow smoke. 

b. The high-burst-ranging signal M27 (fig. 119) is fired from the 
ground signal launcher MlAl; the high-buret-ranging signal M27A1B1 
(fig. 119) is fired from standard grenade launchers similar to standard 
ground signals. This signal simulates the high burst of artillery shell 
for ranging practice. It uses to ar» altitude of approximately S50 feet 
when fired from the ground launcher MlAl and approximately 700 
feet when fired from the grenade launcher. The burst is accompanied 
by a flash, a puff of gray smoke, and a noise which can be heard for 
a distance of at least 2,000 yards?, 

133. DISTRESS SIGNAL. This signal is for use at sen. It is 
assembled in an all metal body and is not adversely affected by 
prolonged exposure to water vapor. The distress signal M75 has a 
self-contained projector and the signals Ml3 are for use with the 
pyrotechnic projector MlQ. 

134. FLASH AND SOUND SIGNAL* The flash and sound signal 
M74 is intended primarily for control umpires to simulate air burst 
of artillery fire for training troops. It is fired from, the pyrotechnic 
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pistol Mfi of the hand pyrotechnic projector M9, In appearance it is 
similar to the cartridge type aircraft signals, At an elevation of 45 
degrees, the height of burst of th*> signal is about 100 feet 

135, RED FUSEE. The 20^mjnute red fusee M72 is similar to com¬ 
mercial type fusees. It consists of a cylindrical paper tube filled with 
red flare composition and a sharp nail protruding through the wooden 
bottom plug. A match head imbedded in the top of the flare com¬ 
position may be ignited with a striking composition block. 

1 &6. IDENTIFICATION In addition to th^ standard nnarkmgs and 
painting (chap. 1, sec, II), varieties of one type of signal carry, as a 
means of identification among themselves, markings as follows: 

a. Aircraft signals are distinguished by the color and embossing 
on the identification top (outer wad), and by bands in the color of 
the signal produced. 
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138. PACKING, Due consideration is given in packing of pyro¬ 
technics to prevent contact with moisture. Pyrotechnics are packed 
in metftbUnod or unlined, nailed or wirehound wooden boxes. Those 
in unlined boxes are placed In inner containers consisting of sealed 
corrugated board cartons, cylindrical fiber containers, or metal con¬ 
tainers. The cartons are dipped in paraffin to protect the contents 
from moisture. See figures 120, 121, 122, and 123. 


Section VII 

ROCKETS 

139. GENERAL. A rocket is a projectile which is propelled by the 
reaction, or recoih from discharging ft jet of gas to the rear at high 
velocity. The gay is produced by the burning of a propelling charge 
within the rocket itself. A military rocket consists of ft head, or shell, 
and a motor. The head contains the explosive or chemical charge 
and a fuze; it is similar in function to an artillery shell or a bomb. 
The motor consists of ft tube* closed at one end and constricted near 
the other to form a nozzle; it contains the propelling charge and 
an igniter. Fins may be attached to the motor to stabilize the rocket in 
flight. The principal advantages of rocket ammunition are that it 
imparts little or no recoil to the weapon and does not require a rifled 
barrel. A further advantage lies in that the forces of Setback are 
spread over a long period of acceleration rather than concentrated in 
a short time as in a gun. Consequently rocket propulsion can be 
used for light case missiles of high capacity with fuzes of more fragile 
construction. The disadvantages are, that protection is required 
against the blast of hot gas from the tail of the rocket, and that rocket 
dispersion is greater than that of shell of similftt caliber. The weapon 
used in tiring the rocket is designated a launcher since it serves only 
to give the rocket its initial direction and does not project the rocket 
as a gun or mortar. 

140. class ificationl 

a. Rockets afe classified according to the filler of the rocket head 
as explosive, chemical, practice, or target (figs. 16 and 124 through 
131). 

Ik Explosive rockets. Explosive rockets contain a high-explosive 
filler and % arc further classified as; 

(1) High-EXPLOSIVE (HE), which has a relatively large charge 
of explosive for blast, fragmentation, or mining effect at the target. 

(2) High-explosive, antitank (HE,AT), which contains a spe¬ 
cial shaped explore charge particularly effective agftinst armor. 

(3) Demolition, which has an exceptionally thin case and a cor¬ 
respondingly large charge of high explosive. 

in 
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b. Some ground signals are distinguished by the color and em¬ 
bossing on the (in, others hy the color and embossing on the identifica¬ 
tion top. 

i\ For information of those installing flares MSAl and M24 in 
aircraft, the word “FRONT'- is stenciled on the front of the case and 
the location of suspension bands is indicated by black b^nds painted 
on the ease. 

<]. Over-age and substitute composition flares assigned to training 
will have a blue band approximately 2 inches wide painted around 
the body immediately below the label. These flares may also bo 
stenciled ;< FOR TRAINING USE QNL.Y’\ 

137. CARE. HANDLING* ANI) PRESERVATION* Pyrotechnics 
contain material of an intrinsically hazardous nature. In general, the 
same regulations apply to pyrotechnics fts for other types of am¬ 
munition, covered in chapter 3, sections I and II. In addition the 
following will be observed: 

a* Pyrotechnics are protected front moisture by mcistureproof her¬ 
metically scaled containers. When containers show signs of dampness 
or moisture, they will be opened and if there is evidence of moisture 
on the pyrotechnics, they will be destroyed by authorized and experi¬ 
enced personnel. As pyrotechnics are very hygroscopic, they should 
not be removed from standard packings any sooner than necessary 
prior to use. 

}>, Besides the hazardous pyrotechnic compositions, pyrotechnics 
contain sensitive elements such as fuzes, friction compositions, and 
primers. Disassembly of pyrotechnics or components is prohibited 
Boxes containing signals which are discharged by percussion primers 
should be placed flat with the top of the box up. Protective or safety 
devices should not be removed until just before use. Care should 
be taken to avoid damage to fiber cases and parachute pull-out cords. 
Pyrotechnics, especially projected types which are seriously dented 
or deformed will not be used, as a damaged barrel or case might cause 
a round to become lodged in the bore of the projector. It should be 
kept in mind that photoflash powder is as hazardous as black powder. 

o. Storage of pyrotechnics 3a described in chapter 3. 

dp The incendiary efleet of pyrotechnic material should be kept 
in mind in using mch material in the vicinity of dry brush and grass. 

e. Pyrotechnic material is poisonous to men and animals if taken 
internally. 

L During maneuvers over terrain, other than military reservations, 
the location of dud flares and photoflash bombs will be observed and 
reported. The duds will be sought out and destroyed, as soon as pos¬ 
sible, as instructed in chapter 4, 
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figure 124 — Rocket M6AS ond Practice Rocket M7A6 
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Figure !2£— 2.34-inch Smoke Rocket* 

t, diemieaJ rockets. Chemical rockets contain fillers of chem¬ 
ical agents which a re classified as: 

(1) OaS, which produces a casualty or harassing effect on per¬ 
sonnel. 

(2) Smoke, which produces a cloud of smoke lor screening or 
signaling. 
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Figure F 29 — 7.2-incfi Hf Socket F37 — Auembfod 


d. Practice rockets* Practice rocket shells are loaded with inert 
material to the weight of the corresponding service rocket. The fuze 
may be inert or may contain a spotting charge. The motor for the 
practice rocket is the same as that of the corresponding service round 

e. Target rockets* Target rockets are supplied to furnish fast 
moving flying targets for automatic AA gun practice, 

141. IDENTIFICATION* Rockets, in common with other types of 
ammunition, are identified by the standard nomenclature and lot 
number of the item. Such identification is marked on all containers 
and, unless the item is too smalt, on the ammunition itself. The basic 
color scheme for painting and marking on the ammunition is given in 
chapter 1, section II and illustrated in figure 16. 

142. COMPONENTS* 

a. For flexibility' of supply* a complete round, as issued, may 
contain alternative components, only one of which may be used. The 
complete round may be issued as a single assembled item or as sepa¬ 
rate components to be assembled in the field 

I), Head* The head of the rocket consists of the loaded rocket 
shell, and the fuze. It is usually assembled to the forward end of the 
motor, but in some models, the shell may extend into the motor to 
use the motor tube as an additional source of fragments. It carries 
the explosive or chemical charge to the target It may have thin walls 
to increase its capacity of explosive for blast effect, it may have thick 
walls to penetrate armor before exploding or it may have walls of 
medium thickness to provide a maximum number of effective frag¬ 
ments, A fuze is attached to the motor to function it at the time and 
under the circumstances desired. 
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figure J30 — 7,2-inth HE Rocket Y37 — Components 



figure J3f — 7,2‘inch Chemical Rocket T21 


c. Motor. 

(1) C^N^Kal, The racket motor is assembled to the rear of the 
head. It consists of a hollow tube which is dosed at the forward end 
and has a nozzle in the form of a venturi tube at the teat. The motor 
contains the propelling charge and the igniter. Fins for stabilizing the 
flight of the rocket are attached to the outside of the motor at the 
rear end, except on spin-stabilized rockets. Spin-stabilized rockets 
ha% r e several venturi tubes concentrically located about and all in¬ 
clined to the longitudinal axis of the rocket in the same direction so 
as to produce spin when the gases are emitted through therm 

(2) Igniter. The igniter consists of a primer and a charge of 
black powder assembled within the motor. The primer is fired by 
the heat generated in a wire by electric current. The primer ignites 
the black powder which in turn ignites the propelling charge, 
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Figure 133—Packing fiox for 2.36«*nch HE, AT, and Practice Rockets. 
144. PRECAUTIONS. 

a* In addition to the general precautions in chapter 3, the precau¬ 
tions in the following paragraphs will be observed 

U Rockets should be protected against sources of high tempera¬ 
ture such as exposure to the direct rays of the sun. Those rockets 
which are known to have been exposed to higher temperatures than 
the limits indicated on the packing will not be used* They will be 
placed in segregated storage until they can be destroyed. 

C. When rockets are involved in a fire, their range is not limited 
compared to service ranges, a* is the case with other types of am¬ 
munition. This fact should be kept in mind in storing rockets. They 
should, if practicably be kept in barricaded storage. 


190 















































Par. 144 


TfA 9-1900 



193 



TM 9-1900 


CtestfBK of Ammunition 


Pars. 144-146 


tl, Chemical rockets stored for one year will be inspected 100% 
for corrosion and leakage, 

e. If any change is made in an item, such a$ altering the propelling 
charge for a different temperature range, the item will bo marked to 
indicate the change. If the item is repacked, the packings wiJJ be 
marked likewise, 

f. Care should be exercised to avoid denting motor tubes and 
bending the fins. Rockets with seriously dented tubes will not be 
fired because such denting increases the loading density which may 
cause dangerous pressures on firing. Damaged fins will cause erratic 
flight. * 

£< Rockets should not be fired at temperatures outside the limits 
specified. 

It* Care should be exercised in firing through a screen of brush 
or trees, Inpact with a twig or branch may deflect the rocket or cause 
it to detonate. 

i. In making connections for electrically fired rockets, care should 
be exercised to insure that all connections are good and that uninsu¬ 
lated sections of the firing circuit are protected against short circuit. 

j* The blast area, to the rear is specified for each type of rocket. 
Personnel and materiel must not be permitted in this area after a 
launcher is prepared for firing until the rocket has been fired or the 
launcher unloaded. If practicable, combustible material should be 
removed from this area. 

k. Ammunition, including rockets for immediate use, will not be 
stored within 100 j^ards behind the firing point Nor will any am¬ 
munition be permitted within 10 yards to the side of the firing point 
unless it has the same protection from blast as is specified for per¬ 
sonnel. 

145. PACKING AINI> SHIPPING* Small rockets are packed as 
assembled complete rounds in cylindrical sealed fiber containers which 
in turn are packed in a wooden box. Medium caliber rockets are 
packed, un fuzed, in sealed fiber containers which are packed in clover 
leaf bundles or wooden boxes. Large caliber rocket heads and 
motors ate packed separately. Point fuzes are packed in sealed indi¬ 
vidual containers which, in turn, are packed in wooden boxes. Base 
fuzes are assembled to the rocket shell, as issued. See figures 132 
through 135 and ORD 11 SNL S-9. 

146. SUBCALIBER ROCKETS- Ag is the case with subcaliber 
rounds for artillery weapons, subcaliber rockets are used for large 
caliber rocket launchers. 
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Section VIII 

LAND MINES 

147. GENERAL. Alt types of Land mines consist of a high-explosive 
charge which i& detonated by & mechanical or chemical device 
(known as the fuze) when actuated by vehicle or personnel. Ati 
explosive-containing adapter, known as an activator, is used with 
some mines SO that standard Engineer Corps firing devices may be 
installed for secondary initiation, such as anti lifting devices* 

14H. CLASSIFICATION. Land mines are classified according to 
use as antitank or antipersonnel and also, as service, practice, or 
dummy. 

149. METALLIC ANTITANK MINKS, 

a. Purpose. Antitank mines are intended to immobilize and 
destroy tracked or wheeled vehicles. Details of construction and 
performance of individual mines are covered in TM 9-1940 and 
performance and methods of handling are covered in FM 5-3l r Land 
Mines and Booby Traps* 

b. Antitank minefe—older model*- The antitank mines MlAl 
and M4 are cylindrical steel cases, approximately 3 V 2 inches high 
and 8 Vi inches in diameter, filled with about SV4 pounds of high 
explosive. A fuze, issued separate from the mine body, is inserted 
in the fuze well and held in place by a spider. Pressure of approxi¬ 
mately 500 pounds upon the spider by a vehicle will cause function¬ 
ing of the fuze which detonates the explosive charge of the mine. A 
safety fork assembled between the striker head of the fuze and the 
fuze body prevents accidental initiation of the fuze during handling. 
This safety fork must be removed to arm the fuze. The complete 
round, mine and fuze ? weighs approximately 10 V 2 pounds, 

Ijlgfhl antitank miiw\ A lightweight, flat, quart-sized mine (fig. 
136) filled with about 3 pounds of high explosive, usually tetrytol, 
19 intended for antitank use but it may easily be converted for anti¬ 
personnel use. It can be detonated by a force of approximately 
190 pounds on the pressure plate. A shaped pressure plate fits 
over the top of the mine and covers the fuze. A flexible wire rope 
screwed in one end of the mine serves as a carrying strap. Upon 
removal of the strap, the threaded well may be used for the insertion 
of a secondary fure. The mine is rectangular in shape, approxi¬ 
mately 7 inches long by 4 Vi inches wide by 2Vz inches high and 
weighs about 4 pounds, A number of firing devices may be used to 
guard against tampering with, or removal of, this mine. The same 
chemical fuze used in the heavy antitank mine is also used in this 
mine. 
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figure 136 — Light Antitank Mine M7 


<1, Heavy antitank mine. The heavy antitank mine is a high- 
explosive type intended primarily for use against tanks (figs. 137 
and 138). It has a base diameter of 13 inches and a maximum 
height of SVa inches and is loaded with approximately 12 pounds of 
TNT. This mine resembles the German Tellermine in appearance. 
The complete assembly weighs approximately 20 pounds. The carry¬ 
ing handle ts attached to the bottom of the mine, Permanently 
assembled to the mine body is a round pressure plate 7^ inches in 
diameter containing a reversible plug which covers the fuze welL 
The pressure plate is supported internally by circular (Belleville) 
springs. The chemical fuze used in this mine is also used in the 
light antitank mine. A force of approximately 300 pounds on the 
pressure plate is required to cause the fuze to function. This mine 
is not affected by stones, dirt, or moisture. 

150. NONMETALUC ANTITANK MINES. 

a. Purpose, This type mine was developed as a counter measure 
against metallic mine detectors, 

h. Nonmetallic antitank mine. This mine consists of rionmetalJic 
components both in body and fuze. It is approximately 5 Va inches 
high and 10 inches in diameter (fig, 139). Approximate weight of 
complete assembly is 15 pounds. This mine is provided with a 
chemical-type fuze. An activation well is provided in the base of 
the mine so that firing devices may be inserted, including an anti- 
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Figure 137 — Heavy Antitank Mine M* 

lifting device for exploding the mine upon pick-up. There is no 
spider on the nonmetallic mine as pressure on any part of the top 
of the mine body will cause the fuze to function. A force of approxi¬ 
mately 300 pounds on the pressure plate is required to cause the 
fuze to function. 

151. ANTITANK PRACTICE MINES. 

a* Metallic antitank practice mine. The practice metallic mine 
Ml has a base diameter of approximately inches and a maxi¬ 
mum height of 4 a /4 inches. It is similar to the high-explosive mine 
but upon activation releases only a puff of white smoke. Some lots 
of this mine have the filling plug in the top of the mine. The com¬ 
plete round consists of three components; an empty mine 
body (which has five 1-inch holes equally spaced atound the side) K 
the spider, and the fuze. Practice fuzes have the striker head 
painted red. The mine has the same weight and functions in the 
same manner as the high-exploaive mine and is used for training. 
It is cheep to manufacture and is not dangerous. The M1B1 is a 
practice metallic mine and resembles the service mine except that 
the filling hole is in the bottom of the mine body and that all parts 
are manufactured by stamping. It is approximately &V* inches in 
diameter and 3 J /a inches high. This mine is sand-filled to weight 
before it is issued for use in practice. 
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L NtmmeluJlic aniUmik practice mine. The practice non 
metallic mine is identical with the notatietalUc service mine except | 

that it is filled with inert material instead of high explosive and is 
marked in white. This practice mine has the same weight and func¬ 
tions in the same manner as the service mine, The practice fuze 
resembles the service fuze in external appearance, except for the 
marking. After the fuze is initiated there is a delay of 2 to 3 sec¬ 
onds. Then a cloud of smoke is produced and a charge is projected 
several feet into the air where it explodes with a flash and a loud 
report. 

152, PACKING AND MARKING OF ANTITANK MINES. 

a. Metallic mines M1A1 and M4 are packed in wooden boxes, 
each of which contains five mines &nd five fuzes. The box is made 
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figure 140 — Metal Crate A4)53 r Containing One Heavy Antitank 
Mine M6, With fuze a net Activator 

up with a set of plywood separators As shipped, the fuzes are placed 
in a compartment, which occupies one section at the end of the box; 
the five mines, with spiders nested to the bottoms of the mines, are 
packed in the other fix r e compartments. Total weight of box includ¬ 
ing mines and fuzes is 70 Vi pounds The nonmetallic mines are 
packed in the same manner, but with four mines and four fuzes in 
a box. Each fuze is packed in a hermetically sealed container, the 
fuzes being placed in a Section in the center of the box. Total weight 
of box including mines and fuzes is approximately 88 \h pounds. The 
heavy mine is packed individually in a metal crate (fig. HO), the 
fuze and the activator, each in a hermetically sealed can, being placed 
in corners of the crate. Some mines are packed without the activa¬ 
tor. Total weight is 30^2 pounds. The light mine is packed in a 
metal box containing eight mines, eight fuzes, eight carrying handles, 
and eight cloth bags. Total weight is 56 pounds. In this metal box, 
there are six compartments, the two outer compartments holding 
four fuzes eacl^ each fuze in a scaled container with four of the fuzes 
in a carton. Each of the four central compartments contains two 
mines. The Carrying hardies and cloth bags are laid oh top of the 
contents of the box. 
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b, The boxes containing practice mines are painted with a blue 
band around the center of each box and blue cleats on the ends of 
each box. Wooden boxes of high-explosive mines are stained light 
brown with marking in yellow, or, more recently, unstained with 
marking in black. Metal boxes a/e painted olive drab. 

IM* ANTIPERSONNEL >11 INKS. 

ii, Purpose. Issued antipersonnel mines are standardized mecha¬ 
nisms intended for effect against personnel. 

h. “Bounding” antipersonnel mmo, This mine, when func¬ 
tioned, throws a projectile upward to a height of 4 to 6 feet. It has 
an effective radius of about 30 feet The complete assembly weighs 
approximately 5 pounds. The mine the appearance of a smell 
mortar with au attached firing device (fig. 141). The projectile is 
thrown into the air by the burning of small propelling charge of 
black powder in the ha&o of the mine. The mine is painted olive 
drab on which the markings are in black; the base is painted yellow, 

<■» Last-iron fragmentation mine. This type of antipersonnel 
mine resembles a brick (fig. 142). It i& approximately 5Va inches 
high and 3 Vi inches square. There are three threaded wells in the 
mine body, one in each of two sides and one in the end, to accom¬ 
modate standard Corps of Engineers firing devices (fuzes). A 
relatively heavy charge of TNT and thick walls produce fragmenta¬ 
tion and blast effect. When used above the ground, the bursting 
radius of this mine is greater than that of the bounding type mine. 
It is painted olive drah with markings in black, 

d. Practice *uli personnel mine. The practice antipersonnel 
mine (fig, 143) simulates the ‘‘bounding" type antipersonnel mine. 
The metal parts are the same as those used for the service mine, 
except for the projectile which is made of cardboard and the igniter 
which contains a delay element to provide for a delayed functioning 
of the mine four seconds after functioning of the fuze. The projec¬ 
tile contains a spotting charge assembly which resembles a shotgun 
shell with a delay element in place of the primer. In order that the 
mine may be used several times, the following replacement parts are 
issued: 

Primer and igniter assembly. 

Cap (cover). 
k Projectile. 

Spotting charge. 

Propelling charge. 

e. Packing and marking. The “bounding” antipersonnel mine is 
packed complete with a firing device and a spool of Steel wire in a 
corrugated paper jacket. Ten such containers are packed into a 
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Figure 142 — Ant /personnel Mine M3 r With M7A T Fvze 
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wooden box. which is stained light brown with marking in yellow, or, 
more recently, unstained with marking in black, The cast-iron frag¬ 
mentation antipersonnel mine is packed in a wooden box containing 
6 imnas, 6 fuzes in individual containers, and 6 spools of wire. 
The practice antipersonnel mine is packed 2 mine bodies and 2 fuzes, 
with 20 sets of replacement parts, per wooden box. The box has 
markings in black, a blue center band and blue vertical end cleats. 


Section IX 

DEMOLITION MATERIALS 

154- GENERAL. Demolition materials include explosive equip¬ 
ment intended for destruction of obstacles (by bangalore torpedoes), 
fortifications (by shaped charge®), special equipment (by destructors), 
and general material (by demolition blocks). Most demolition 
charges may he fired electrically by electric blasting caps or nonelec- 
tfically with safety fuse and nonelectric blasting cap or delay detona¬ 
tors. For detailed information, see FM 5-25 and TM 9-1940, 

155* BANGALORE TORPEDOES. The bangalore torpedo M1 Al 
(fig. 144 ) is a tube or pipe filled with high explosive. The steel tube or 
pipe is 5 feet in length and 2 Va inches in diameter, and is grooved and 
capped at each end. The tube is filled with amatol, with about 4 
inches of TNT at each end. The weight of the explosive charge is 
about 9 pounds. The torpedo may be used as an explosive charge for 
other demolition purposes. The bangalore torpedo MIA1 is packed 
10 per kit or box which also contains- 10 connecting sleeves and 1 nose 
sleeve. 

156, DESTRUCTORS. 

a, General. 

(1) Destructors are high-explosive charges fired electrically or by 
the action of a fuze. 

(2) Destructors are for use in certain equipment to he destroyed 
when the materiel is abandoned or when there is danger of its falling 
into enemy hands. In general destructors are intended for destruc¬ 
tion of the vital parts of the materiel by means of an explosion which 
is confined within the housing. Destructors may be removed from 
material during normal maintenance repair, 

h. Deslnurlur AN-ML This destructor (fig. 145) is □ small explo¬ 
sive container which fits a threaded adapter in certain radio equip¬ 
ment. The head end has a screwdriver alot and is threaded fix screw¬ 
ing into the adapter. At the opposite end is a gilding-metal case which 
is separated from the head end by a plastic tube. The head end con¬ 
tains a small cylinder of nitrocellulose and the ignition wire. The 
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figure 145 — be&trv&or AN-Ml — Setliotttd 



tnetal components at each end of the unit are insulated from each 
other. When the electrical circuit is closed, the current passes through 
the ignition wire which, in turn,. detonates the destructor. 

p T Destructor AIN-M2* This destructor (fig. 146) consists of a 
simple sheet-metal platform, upon which the various electrical and 
explosive components are secured. The rear and forward edges of 
the platform are curved upward and a pane! is attached to the forward 
edge. The whole assembly is 1 Vi inches high. This destructor fits into 
an opening in the enclosing box of certain equipment with which it is 
used. When a switch is closed, the electric current causes the electric 
detonators to function, 

(L Destructor AN-M3A1. This destructor (fig. 147) resembles 
the destructor AN-M1 in general appearance but is much larger. It 
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Figure t47 — Destructor AN-M3A1 



contains an electric detonator and a 2-gram pellet of tetryL When a 
switch is closed, electric current enters the destructor through the two 
contact posts attached to lead wires from the plane. The current 
causes the detonator to explode which, in turn, explodes the tetryl 
pellet, 
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FJgvre 15? — Shaped Charge, I5-Jb r M.2AZ 

e. Dei»irui 1 oi' M4. This destructor (fig. 148) consists of a 2 l /i~ 
pound block of tetrytol mounted on an L-shaped bracket, an impact- 
type of bomb tail fvue, and accessories for assembly and mounting in 
a control unit. The main destructor assembly consists of an adapter, 
into which the fuze fits, and the explosive block mounted on an 
tr-shaped sheet-metal support. 

f, Destructor IH5. This destructor (fig. 149) is essentially a 
modification of the destructor M4. The complete assembly weighs 
approximately 8 V 2 pounds. 

157. DEMOLITION EXPLOSIVES, 

a* TNT and niti uslarch. Compressed TNT in Vii- and 1 -pound 
blocks, and nitroflterch in Vfc -pound blocks, are supplied for demolition 
and like purposes. These may be used by themselves (with any stand¬ 
ard firing mechanism equipped with a detonator) or in Conjunction 
with other demolition materials. Nitrostarch is more sensitive than 
TNT; hence, nitrostarch blocks should not be crushed or broken. 

I>. Demolition block M2+ This demolition block (fig, 150) is a 
rectangular block of tetrytol, with s detonator well in each end. At 
the outer end of each w’ell is an adapter threaded to receive any of 
the standard firing devices. At the inner end of each well is a tetry] 
pellet cast in the block lo act as a booster. The demolition block is 
packed in a cardboard box, 8 boxes per haversack, 2 haversacks per 
box. 

c. Demolition block M+L This demolition block is a rectangular 
2 Vi-pound block of plastic explosive. The block consists of Compo¬ 
sition C-3 and one block is equivalent 19 six H-pound TNT blocks. 
This plastic explosive can be molded by hand into any desired shape 
or position and is very efficient, due to the good contact thus obtained 
combined with its high power. The demolition block is packed in a 
cardboard box, 8 boxes per haversack, 2 haversacks por box. 
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d. Demolition block M4. This demolition block is a Vi-pound 
block of Cosnposilion C-3 and has the same plastic qualities as the 
block M3, The block M4 is packed 104 blocks per box. 

158. SHAPED CHARGES, 

o- Shaped charges are explosives which are formed into special 
shapes for the purpose of focusing the detonation into a penetrating 
jet. Such a charge has much greater penetrating capacity than a 
regular block charge of the same weight. 

h* Shaped charge 15-lh* This charge (fig. 151) contains approxi¬ 
mately )2 pounds of 50/50 petuolite in a moisture-resisting molded 
fiber container. The top of the charge has 0 threaded cap well for 
receiving an Engineers Special (or other standard issue) blasting cap. 
The container extends beyond the base of the charge to hold the 
charge al the correct distance (called ‘‘stand-ofT) from the target to 
obtain maximum penetration. This charge will penetrate 3<5 inches 
of reinforced concrete. If the concrete is of greater thickness, it will 
produce a hob: approximately 30 inches deep and 2 to 3 inches in 
diameter. This charge is packed 3 per wooden box; 4 in a carton, 2 
cartons per wooden box; or 4 in a fiber container, 1 container per 
wooden box. 

c. Shaped charge 40-11>, This charge (fig. 152) contains approxi¬ 
mately 30 pounds of 50/50 pentolite in a metal container. A threaded 
cap well is provided for receiving an Engineer's Special (or other 
standard issue) blasting cap. Metal legs provide the correct stand-off 
distance which most be maintained for maximum penetration. This 
Charge will penetrate a 60-inch concrete wall. The resulting hole will 
be large enough to insert a standard bangalore torpedo. 
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Section I 

GENERAL SAFETY PRECAUTIONS 


159. llneral. 

a. This section deals with the hazards inherent in the storage, 
maintenance, handling and intraplant transportation of ammunition. 
Where rules are given covering related subjects and operations. th<?y 
should bo considered as general. 

b- When work is done which involves the direct exposure of explo* 
sives material to possible friction, sparks, impact, static electricity, etc., 
the regulations contained in the Ordnance Safety Manual should bi> 
followed. Example of such work is ammunition destruction. The 
Safety Manual covers safety in the performance of the operation and 
in the type of equipment necessary for the performance of it. 

160, GE IN' KR AL FK EC ALT IONS. 

a. Investigation of accidents which have occurred in the handling, 
shipping, and storing of explosives and ammunition indicates that, 
in most cases where the cause could be determined, the accident was 
due to circumstances which may be classed as controllable. There¬ 
fore, the following general safety precautions will be strictly enforced. 

h. For personnel* 

(1) Ammunition will be handled under the direct supervision of 
a competent person who understands thoroughly the hazards and risks, 
involved Persons handling ammunition will he impressed with the 
fad that their safety, as well as that of others, depends upon the intel¬ 
ligence end care exercised by themselves and by their fellow workers. 

(2) Personnel handling ammunition must not tamper with any 
components or disassemble any components, unless especially author¬ 
ized to do so. Serious accidents may result. 

(3) Persons handling ammunition will clean all mud and grit from 
their s»hoes before entering the magazine, cat, boat, or vehicle in which 
there are explosives or ammunition. 

(4) Appropriate protective clothing and safety equipment will be 
provided and its use requited. 

(5 ) Safety shoes wil) be worn in locations where operations require 
the handling of exposed explosives which may be ignited by static 
discharge or where there may be exposed explosives capable of being 
ignited by friction or impact. Details of types of safety shoes* con- 
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ditions under which they should be Used, and a list of explosives 
requiring use of such footwear may be obtained from the Office of the 
Chief of Ordnance. 

v. In ammunition handling. 

(1) The handling of ammunition should always be conducted so 
as to limit the number of personnel exposed and the hazardous mate¬ 
rial handled to as small a quantity as is practicable. 

(2) Explosives and ammunition will be handled carefully. Bale 
hooks will not be used under conditions where the container may be 
penetrated by the hook or fall off the hook, Containers will not be 
tumbled, dragged, thrown, or dropped on each other or rolled or walked 
over on the floor or dropped from tailboards. Bombs equipped with 
shipping bands may be rolled with care, Separ&tedoading shell may 
he rolled, if the rotating band is protected from damage. Metal roller 
conveyor and trucks may be used except for hazardous explosives 
which may be ignited by sparks. Such explosives should be handled 
either by hand or with wooden or nomparking conveyors, 

(3) If the precautions prescribed herein are strictly complied with 
in handling ammunition containing the newer types of explosives, such 
as Composition B, pentolite, and tetrytol, it should be no more dan¬ 
gerous than the handling of ammunition loaded with TNT, High- 
explosive items with thin walls and high charge-weight ratio, require 
special attention to avoid denting the walls. Such items must not be 
handled on chutes# or otherwise subjected to excessive impact 

(4) No tool* or equipment so designed that steel or other spark- 
produemg metal comes in contact with explosive materials will be 
used in handling hazardous explosives. Safety tools are required in 
box opening and repair. Such tools are constructed of wood or non- 
sparking or spark-resistant materials, as bronze, lead, beryllium alloys 
and monel metal, which, under normal conditions, will not produce 
sparks. 

(5) Gasoline-powered lift trucks will not be used for handing ex¬ 
posed explosives* or be used in locations where exposed explosives are 
present. They must not be used in igloo magazines, 

(6) Explosives and ammunition should not be exposed to moisture 
or dampness or to the direct rays of the sun for any long period. If it 
is neces&ary to leave boxes# temporarily outside of magazines or cars* 
they should be covered with a tarpaulin so placed that there is free 
circulation of air through the pile. 

(7 ) Ammunition will not be improvised, reconditioned, renovated, 
or salvaged within the magazine area unless the sites* buildings, or cars 
in which work is being done ore devoted exclusively to such work and 
are specifically approved. Quantity-distance requirements in chapter 
3 section II, must be observed. 
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(fi) If explosives spill or sift from a leaky container, all work 
will be stopped until the explosives have been removed, and surfaces 
washed or desensitised as far as practicable. 

161, FIRE PROTECTION. 

Hi Central. 

(1) Fire prevention is of the utmost importance. Many of the 
fires involving explosives and ammunition are preventable. It is the 
duty of all concerned in their handling to study the causes of fires and 
thoroughly inform themselves of the safety precautions that must he 
taken to prevent them, 

(2) A great hazard in and around explosives is befit. Some explo¬ 
sives ignite at temperatures substantially lower than those required to 
ignite wood, paper, or fabrics, and ignition might result in explosion. 
Therefore, every effort will be made to maintain normal temperatures 
surrounding ammunition and explosives. 

b. CaiiMA nf JjruB, Fires in magazines and magazine areas may 
be due to a number of causes, of which the following are most common: 

( 1 ) Dry grass, leaves, and underbrush. These may be ignited 
by sparks from locomotives, by smoking or the careless use of matches 
and camp fires* 

(2} Deterioration of explosives and ammunition. This 
normally occurs at such a slow rate that most explosives and ammuni¬ 
tion remain serviceable for many years. However, under unfavorable 
conditions, explosives and ammunition may produce hfcfit So fast that 
it cannot be dissipated, causing the explosive or ammunition to burst 
into flame. Where the explosive ot ammunition is confined, an explo¬ 
sion or detonation may result. 

(3) Repacking, renovation, and salvage operations, not 

PROPERLY SUPERVISED AND CONDUCTED IN ACCORDANCE WITH RECOG¬ 
NIZED safety standards. The most common sources of trouble fire 
excessive quantities of powder and loose explosives, accumulation of 
waste paper, broken boxes, unauthorized use of spark-producing tools, 
defective machinery, faulty electrical equipment, etc,, and failure to 
provide the proper barricades and firebreaks necessary to prevent the 
spread of fite from one operation to another. 

(4) Lack of training, or violations of instructions or 
written REGULATIONS. The mo$t common Violations involve smok¬ 
ing, carrying matches in forbidden areas and buildings, or tampering 
with explosives or fimmunition, particularly grenades or fuzes* 

(5) Failure to understand and carefully observe the 

SAFETY FRECAiyriONS PRESCRIBED FOR DESTROYING EXPLOSIVES AND 
AMMUNITION. The most frequent sou rce of trouble, is flying fragments 
which cause grass fires or explode piles of explosives and ammunition 
aw r aiting destruction. 
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(6) Sharks. These may be caused by striking iron or steel nails 
or metal containers with iron or steel tools* or by nails in shoes striking 
flint, pebbles, sand grams, or nails in the floor, Such sparks, small as 
they are, have caused disastrous explosions oi black powdet or the dust 
of other explosives which ignite easily. This hazard is the basis for 
requiring tools of brass, copper, or other nonsparking materials, denn¬ 
ing mud and dirt from shoes before entering magazines, and wearing 
safety shoes approved by the Chief of Ordnance, when exposed explo¬ 
sives aTe present, 

(7) Static electricity. Charges of static electricity can be 
accumulated on a person and on explosive material such as smokeless 
powder. The discharge of Static electricity is considered a serious 
hazard in the presence of certain exposed explosives, dust and air 
mixtures, and inflammable vapor-air mixtures. Processing equipment 
for such materials subject to static discharge should be electrically 
grounded; benches and flooring should be covered with electrically 
grounded conductive material; and personnel provided with safety 
shoes of authorized types. Cushioned metal chairs should not be used 
in locations where explosives or highly inflammable materials are 
present. 

(S) Failure to control safely the use of heat- and flaale- 
froduCing equipment, Such equipment may be that used in main¬ 
tenance work on buildings or that contaminated with explosive 
material. 

(9) LIGHTNING, Lightning may strike buildings, trees, or other 
objects in or near explosive areas. All huildings and structures in 
storage areas should have complete lightning protection which meets 
the requirements of the Chief of Ordnance. 

(10) Electric transmission LINES, These are often blown 
down or come in contact with combustible materials. 

(11) Lack of a proper muffler, or the use of a muffler cutout 
on motor vehicles can cause fires. 

Fire-prevention regulation*. 

(1) Matches or other flame- or spark-producing devices will not 
be permitted in any magazine area or explosives area except by written 
authority of the commanding officer. 

(2) Smoking is prohibited in any magazine or magazine area, or 
around cars, wagons, motor trucks, or boats in which there are explo¬ 
sives or ammunition. Buildings or locations for smoking may be desig¬ 
nated outside restricted area, subject to following limitations that; 
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(а) Smoking will not be allowed in locations closer than 60 feet to 
buildings containing explosives, ammunition;, or hazardous materials, 

(h) Windows and doors of buildings dose to explosives or ammu¬ 
nition areas which are approved for smoking will be fined with wire 
screens, 

(c) Suitable receptacles must be provided for cigarette and cigar 
butts and pipeheels. 

(d) Only permanently installed eJecti'ic lighters of approved types 
shall be used in the building, 

(e) Hand fire extinguishers, sand boxes H and water barrels with 
buckets will be furnished as required for each room or building in which 
smoking is permitted. Persons whose clothing is contaminated with 
explosives or other hazardous materials will not be permitted in such 
areas. 

(3) All flashlight or storage-battery lamps used in buildings con¬ 
taining explosives or flammable vapors shall be types approved as 
*' "permissible” by the United States Bureau of Mines or by a similarly 
recognised testing laboratory for that specific type of exposure, 

(4) If gasoline or electric-powered lift trucks are used for trans¬ 
porting explosives or ammunition, the requirements of the Chief of 
Ordnance will be complied with. 

(5 ) Where it is necessary to install power transmission and service 
lines in the vicinity of buildings containing explosives, the distance of 
the lines from the buildings will be greater than the distance between 
the poles which support the lines. This is to prevent broker* wares 
from hitting the building Overhead transmission line must not pass 
within 50 feet of the buildings, In future installations, power lines and 
services entering buildings containing explosives must be placed under¬ 
ground within 50 feet of the building. 

(б) Vegetation in the form of grass, undergrowth, weeds, etc., 
which is or may become a fire hazard will be controlled by the use of 
chemical weed killer or by mowing, plowing, cutting f livestock grazing 
or, in calm weather and with proper control, by burning. Chemical 
weed killers should not contain chlorates or other substances which 
may ignite spontaneously under hot dry conditions. Burning should 
not be permitted within the 50-foot space specified in the paragraph 
below. Brush, grass, wood, etc., in piles, will not be burned within 200 
feet of a magazine. Reserve supplies of dunnage should not be stored 
haphazardly inside the magazine area and in no case within the SO-foot 
firebreak around the magazine. 

(7) A firebreak at least 50 feet wide and as free as practicable 
from inflammable material will be maintained around each above- 
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ground magazine. The earth adjacent to and extending over igloo 
magazines will be cleared of dry debris. Firebreaks around the entire 
magazine area and at other places within the magazine area, such sns 
along railroad tracks, will be maintained wherever necessary. 

(8) Locomotives, trains, and other rail vehicles used in the mag¬ 
azine area will be so equipped that the communication of fire is pre¬ 
vented insofar as practicable, Inspections will be made regularly to 
insure that safe conditions are maintained. 

(9) Gasoline or other highly inflammable liquids will not be used 
for cleaning purposes. Solvent, dry cleaning, Federal Specification 
P-S-661a (Quartermaster issue) will be Used in all cases where sol¬ 
vents of this nature are required. Dry-cleaning solvent is inflam¬ 
mable differing principally from gasoline in having a higher flash-point. 
When handling dry-cleaning solvent, AR 850-2.0, “Precautions in 
Handling Gasobne” will be observed in all cases. This regulation 
does not prohibit the use of trisodium phosphate, trichloroethylene, 
tetrachloroethane, or similar cleaning or degreasing substances for 
cleaning operations. However, since many of the industrial organic 
solvents have pronounced toxic properties, particularly in vapor form, 
care must be taken in the selection of degreasing substances and 
apparatus. Adequate ventilation must be provided. 

(10) Automobile parking should be regulated so that automobiles 
will not be parked closer than 25 feet to buildings or fire hydrants. 

(11) Ammunition boxes, containers, dunnage, and lumber must 
be stacked in an orderly manner when in the vicinity of explosives 
renovation, handling, or storage operation*. Stacks of such combus¬ 
tible materials must be limited to small areas between fire breaks. 
This is a means of limiting the spread of fire insofar as it is practicable 
considering the available space, available means of extinguishing fire, 
and the probability of fire occurring. Under average conditions, areas 
under solid stacks of such materials should be limited to 1,500 square 
feet separated from other similar areas by 25-foot fire breaks in which 
vegetation has been cut and controlled. Bulk stacking of such mate¬ 
rials should not be closer than 5 DO feet to magazines or other build¬ 
ings containing high explosives, except that working quantities within 
practicable limits may be stacked in the vicinity of explosive maga¬ 
zines, but not closer than 50 feet. Water barrels and pails should be 
liberally provided in such areas with which to extinguish incipient 
fires. 

(12) The above rules will be supplemented by such additional 
rules as the commanding officer deems necessary to secure adequate 
protection against fires. 
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<J, Fire-fightfrig faeilHica, 

(1) A fire involving, explosives or ammunition may result so 
quickly in an intense conflagration or explosion that means for 
immediately attacking the first small blaze detected are vitally im¬ 
portant. Immediate use must often be made of hand equipment In 
addition to organized permanent facilities, the following types of 
fire-fighting equipment may be used to good advantage: 

(a) Barrels end buckets filled with water, placed at each 
magazine. If this class of fire-fighting equipment is always maintained 
so that it can be depended upon in case of fire, it is a valuable fire 
protection. However, in the summertime the barrels must be fre¬ 
quently refilled, and in freezing weather calcium chloride or salt must 
be added. Buckets deteriorate rapidly unless they are frequently 
painted or protected from the weather, and are blown about by wind¬ 
storms if they are not securely fastened in place. Fastening devices 
must be releasable at will. 

(b) Boxes and buckets filled with sand, and shovels, 

(c) During freezing weather, trucks and trailers filled with water 
will require heated storage., Provision should be made for rapid 
movement of the equipment to the scan* of the fire, 

(d) To combat grass or forest fires in or near the magazine areas, 
there will be maintained at suitable locations an adequate supply of 
gunny sacks, brooms, rakes, hoes, or other similar equipment. This 
equipment should be regularly inspected and protected against theft 
or unauthorized use. 

( 2 ) When explosives and ammunition are being handled or work 
is being done in the immediate vicinity of such stores, there will be 
present, ready for immediate use, two chemical or other type hand 
fire extinguishers. It is not required that these be permanently 
located in a magazine, although this should be done if practicable, but 
it is required that these be in an accessible location. Serious fires 
may be avoided by the prompt use of hand fire extinguishers. They, 
are required primarily for use on incipient fires in inert combustibles 
such as grass, grease, oil. dunnage, etc M which if not extinguished 
might reach explosives. Personnel other than the one using the 
extinguisher should seek safety immediately, reporting the fire eu¬ 
ro ute. 

(3) The water distribution system should be protected by sec¬ 
tional control valves SO that damaged sections of the main can be 
cut off without impairing the operation of the remainder of the 
system, Water mains should not be located Under railroads or roads 
used for conveying large quantities of explosives or ammunition, as a 
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detonation may cause a breakage of the mait^ When it is necessary 
to have water mains pass under railroads or roads, Cars or trucks 
loaded with explosives or ammunition will not be permitted to remain 
over these water mains longer than necessary for continuous travel 
and suitable signs will indicate such location. Water mains should 
be protected with cut-off valves on both sides of the railroad or road 
Fire hydrants should be connected to a looped grid system so as to 
provide supply from more than one direction. 

(4) The duties of guards, firemen, military personnel, and others 
will be so arranged that an adequate fire-fighting force will be avail¬ 
able at all times. 

(5) Fire drills and inspections will be carefully conducted to 
insure that fire-lighting forces understand their duties and that fire¬ 
fighting equipment functions dependably under actual working condi¬ 
tions, Frequently hose not tested to working pressures burst when 
most needed. 

162, HRES IIS WHICH EXPLOSIVES ARE INVOLVED. 

n + Fires which may occur in buildings or magazines containing 
explosives will vary in intensity and effect, depending on the material 
involved in the fire. Certain explosives will detonate or explode 
immediately on contact with a spark or flams, or when subjected to 
frictional heat or concussion. Fire may or may not result from the 
detonation. Some explosive substances may burn freely while others 
will be subject to explosion while burning, or will develop such intense 
heat as in the case of smokeless powder, that fire-fighting efforts will 
he impossible. Fire-fighting foi^os should be well acquainted with the 
hazards and best methods of combating fires in all such materials 
under their protection. 

h. With certain exceptions water will be used as the fire-fighting 
medium. Generally speaking, large volumes of water spray or fog 
produced by nozzles designed for the purpose will prove more efficient 
than solid streams of water for extinguishing fires of an explosive 
nature. Solid streams of water at high pressures should be used when 
consideration for the safety of fire-fighting personnel makes it impos¬ 
sible to approach the seat of the fire. In fire-force training programs, 
emphasis should be placed on laying as many hose lines as possible, 
in order to surround arid confine the fire. 

HM* GENERAL INSTRUCTIONS IN COMUAT1NC FIRES IN- 
YOLV1NG EXPLOSIVES. 

n. General instructions which will be followed in combating any 
fires involving explosives and ammunition are as follows: 
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(1) When a guard or watchman discovers smoke coming from a 
closed magazine, or other evidence that a magazine is afire, he will 
give the alarm as quickly as possible. He will not enter the burning 
building since he may become trapped and be unable to give the 
alarm. If the fire is discovered in the grass or other combustible 
material surrounding the magazine, the alarm should be given imme¬ 
diately and the guard should then do all that is possible, using extin¬ 
guishers, water from nearby water barrels, or grass fire-fighting tools, 
to extinguish or control the fire until the fire-fighting forces arrive. 

(2) When a workman or other person discovers a fire in a build¬ 
ing where people arc working and explosives flre present, personnel 
present will be evacuated by suitable signal in accordance with pre¬ 
arranged pia^s. At least one responsible messenger will be dispatched 
in the direction from which the fire department is expected, to inform 
them of the nature and extent of the fire. The officer in charge of 
fire fighters will not permit the advance of his men to such a fire unless 
he has what he believes to be accurate information as to the existing 
conditions and concludes therefrom that ho is justified in doing so 
(par. 165). 

(3) Fire-fighting forces will attack a grass fire vigorously and 
endeavor to extinguish it even when it is close to a magazine. If a fire 
ha« actually gained headway in a magazine, fire-fighting forces should 
either combat the fire or seek the nearest suitable protection, depend¬ 
ing on the type of ammunition Or explosives within the magazine 
(par, 165). 

164- IDENTIFICATION OF MAGAZINES, As a means of provid¬ 
ing a guide to fire-fighting forces, tha Ordnance Itepartmeftt divides 
explosives into four groups in accordance with the general burning 
or explosive characteristics of the materials and the relative danger 
encountered in fighting fires in which they are present. The four 
groups are identified by symhyl numbers 1 through 4, the hazard to 
fire fighters increasing progreteively with the numbers. Ordnance 
regulations require that ordnance buildings containing hazardous or 
explosive materials, except igloo magazines, be plainly marked with 
the symbol number (no less than 24 inches high) of the most hazard¬ 
ous material contained therein, as described in paragraph 165. 

165. EIRE HAZARD GROUPS AND FIRE-FIGIITING PRO¬ 
CEDURES, 

a. Symbol 1. This group consists of Classes 1, ll r and 12 ammu¬ 
nition: metallic powders in ICC approved shipping containers! and 
chlorates, perchlorates, peroxides, nitrates, and other inorganic oxidiz- 
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ing agents in sealed containers, While these materials are principally 
fire hazards and fires in which they are involved may be fought, minor 
explosions may be expected so that extreme caution must be exercised 
in accordance with the following: 

(1) Smalu-arMS AMMUNITION. Shipping containers of small- 
arms ammunition, especially when tracer and incendiary rounds arc 
included will continue to burn fiercely even after the magazine has 
been consumed. Personnel attempting to fight the fire after fire has 
reached the ammunition itself must be shielded from light hot missiles 
which may be expected to travel up to 200 yards at a velocity of 
approximately 200 feet per second. Sheet metal covered wooden 
shields can be used and moved to various vantage points. When 
practicable to use water spray, it will be found very effective in 
extinguishing such fires, 

(2 ) Oxidizing agents are not flammable in themselves, but when 
heated in a fire involving combustibles, give off oxygen which greatly 
facilitate burning. Fire fighters should be provided with suitable 
masks to guard against poisonous fumes resulting from such fires. 
Cooling or drowning with large quantities of water may serve to con¬ 
trol or extinguish these fires, but after the fire has gained considerable 
headway, fire-fighting efforts may, of necessity, be confined to pro¬ 
tecting adjacent property as much as possible. 

(3) Chemical ammunition. For fires involving chemical ammu¬ 
nition containing blistering agents, all fire fighters will be protected 
by masks and complete protective clothing. If practicable, such fires 
will be fought from the windward side. All unprotected personnel 
downwind will be evacuated and civilian inhabitants warned. Fires 
involving toxic chemicals will be fought with similar precautions 
except that the danger area downwind is less. Fire fighters will be 
protected with suitable masks. In fires involving HC smoke mixture, 
attempts should be made to remove and segregate the burning con¬ 
tainers. When a relatively small amount of HC smoke mixture is 
involved in a fire, it can be "drowned* with water. Water will also 
serve to cool adjacent containers to prevent further spread. Unless 
water can be applied in large amounts in relation to the actual HC 
smoke mixture which is exposed and burning, the efforts to fight the 
fire will be ineffective and the material may explode. Fire fighters 
should not enter magazines containing a high concentration of HC 
smoke unless adequately protected by oxygen masks and supplied 
with life lines. 

Ip- SymboE 2. This group consists of Class 3 ammunition and 
explosives. 
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(1) Personnel discovering such a fire should give the alarm and 
attempt to put the fire Out With the equipment Ofl hand, provided the 
fire is iti the incipient stage. The fire-fighting organization should 
fight the fire if there is a possibility of extinguishing it 11 this does 
not seem possible, the building should be abandoned and fire-fighting 
efforts concentrated on preventing the spread of the fire. Limited 
explosions ma y be expected from fire in these materials. Personnel 
should exercise due precautions to prevent injury to themselves and 
their equipment 

c* Symbol JL This group consists of Class 2 smokeless powder in 
bulk shipping containers and Class 2 pyrotechnic material. 

(1) Unless the fire is of a minor nature and does not involve the 
explosive itself, and there is a chance of controlling it, fire-fighting 
should be confined to preventing the spread of the fire to other build¬ 
ings. These materials bum with intense heat and personnel and fire¬ 
fighting equipment should be adequately protected, 

(2) Phosphorus. In fires involving phosphorus* personnel en¬ 
tering magazines with portable extinguishers will have life lines 
attached ld order to be able to find their way out through the heavy 
smoke. It should be remembered that phosphorus will stop burning 
only so long as it is under water; when exposed again to the air, it 
ignites spontaneously. 

(3) Pyrotechnics. When fire involves pyrotechnics and large 
quantities of magnesium-type incendiaries, fire fighters should confine 
efforts to protecting adjacent buildings and magazines. Water may 
accelerate burning and cause explosions which may scatter burning 
material. The use of carbon dioxide and carbon tetrachloride ex¬ 
tinguishers on such fires will create poisonous gases. Small fires 
involving SO pounds or less of magnesium can be smothered with dry 
inert material which is powdered or granular* such as hard coal, tar, 
pitch, graphite (preferably coated to eliminate dust), rust-free cast- 
iron borings, soft coal, talc, salt, or sand- Asbestos* sand, salt* and talc 
are nqt inert in magnesium fires, but may be used dry if the fire is 
small The powder should be placed over the burning material so as 
to cover it to a depth of one inch or more. It should not be disturbed 
until the magnesium has cooled except when the fire is otl a floor of 
flammable material, in which case, after the fire is covered* a two-inch 
layer of extinguishing powder should be put on the floor beside the 
fire find the burning material raked onto the insulating layer and 
resmothered. 

d- Symbol 4. This group includes Classes 4, 5, 6, 7 f 8, 9, and 10 
ammunition and explosives. 
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fighting forces arrive, except that should a fire occur in a closed 
magazine, they will not attempt to enter the magazine. 

c. Hunters either inside or outside a magazine area who are found 
using fire-arms in a manner which may endanger stores will be re¬ 
ported. Hunters in such areas should be warned not to shoot. 

<L Except under emergency conditions, guards protecting ammu¬ 
nition and explosive^ will not be armed with rifles. Generally, shot- 
; guns are recommended for guard purposes. Many military explosives 

! are not initiated by low velocity projectiles, but any bullet striking 

explosives may cause a serious fire and/or explo&ion. Guards protect- 
j ing explosives or ammunition will be instructed regarding the danger 

| of firing in the direction of a magazine. 

e. Guards should be instructed to make a prompt report of the 
following: 

■ (1) Any unusual occurrence in or near a magazine area, 

j (2) Grass or forest fires in areas adjacent to the magazine area. 

j (3) Dangerous practices of personnel working in magazines or 

explosives areas, such as smoking, unauthorized use of fire equipment, 

I and tampering with ammunition or electrical equipment. 

j (4) Unlocked magazines doors and shutters, defective telephone 

j and electric wines, and openings in fences surrounding the magazines. 

! - 

Section II 

| STORAGE 

| 167. OENKRAL. 

I 

I a* In these genersl precautions, the word "‘magazine’' is intended 

j to cover any space containing a supply of explosive material, end 

includes such places as an above-ground magazine, earth-coveted igloo- 
type magazine, railroad car. the body of a motor truck, a temporary 
I shelter, or a stack. 

h* General storage regulations ere contained in AR 700-10, Regu- 
i latiotis for ordnance establishments are contained in the Ordnance 

Safety Manual (0,0, Form No. 7224), and Ordnance Department 
; Safety Bulletins which supplement that manual. Regulations and 

instructions in this section are for Zone of Interior Class I, II and III 
installations which store limited quantities of explosives and ammuni¬ 
tion, Larger quantities should be stored in accordance with regula- 
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tiotts prescribe*! for Class IV installations under the control of the 
Chief of Ordnance, Regulations for overseas installations are con¬ 
tained in FM 9-6, Ct Ammunition Supply”, and FM 9-2 ^ '‘Ordnance 
Ammunition Company, Ordnance Ammunition Battalion, Jf 

i6& general storage precautions. 

a, Explosives and ammunition should be stored Ln buildings 
designed. designated, and isolated for the specific purpose. Explosives 
and ammunition will not he stored in buildings which are used for 
other purposes such as basements or attics of barracks, company 
supply rooms? or general storehouses. When specially constructed 
magazines are not available, the buildings used must afford good pro¬ 
tection against moisture and dampness, and have means for adequate 
ventilation. They must be floored with approved material and may 
not be heated by open fires or stoves, 

]>. Ammunition should be stacked by lot number in stacks 
arranged so (hat no obstacle is offered to free circulation of air beneath 
and throughout the stack. When more than one lot is stored, all 
items or containers of a lot shoukl be stored together and the line of 
Separation between lots clearly indicated. Lots of ammunition should 
never be mixed at random. The tops of ammunition stacks should 
be below the lev T el of the caves to avoid the heated apace directly 
beneath the roof. The bottom layer should be raised off the floor 
about two inches. Dunnage should be level; if necessary* shims or 
wedges should be used. Stacks should not be so high that ammunition 
or its containers in the lower layers will be crushed or deformed. 
Partly filled boxes should be fastened securely, marked, and kept on 
the top of the pile. 

e. Boxes, cases, end other containers of ammunition should be 
clean and dry before being stored. Ammunition containers should not 
be opened in a magazine. They should not be stored after having 
been opened unless they are securely closed, except that ammunition 
and explosives in damaged containers in process of being repaired 
may be stored overnight in magazines. When it is necessary to store 
ammunition and explosives overnight in damaged containers, they 
should be separated from serviceable ammunition. Repair or change 
of container will not take place iu or within 100 feet of a magazine 
containing explosives. 

d* Rounds or components will not be kepi loose in a magazine. 
No empty container, excess dunnage, or tools should be permitted to 
remain in a magazine. No oily rags, paint, turpentine, etc, will be 
left id a magazine containing ammunition or explosive 
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c, Improvised ammunition such as “Molotov Cocktails” hand 
grenades of nitrostarch, commercial fireworks intended to simulate 
ammunition, and other nonstandard devices should be prepared in an 
isolated area or building free of loose explosives and waste paper or 
other combustible material. All such work should be performed 
under direct supervision of competent experienced persons. The 
quantity of explosives present should be the minimum necessary for 
the operation, which should be carried out in conformity with quan¬ 
tity-distance and inhabited-building distance requirements for class 
10 ammunition given in paragraph 172, The number of persons per¬ 
mitted at or neat the operations should be kept to a minimum. When 
a surplus of such material must be stored* under no circumstances 
should it be stored in a magazine with other explosives or ammunition 
because the items are generally of substandard construction and the 
explosive content may be of such a nature as to present a serious 
hazard in storage and handling. 

£+ Inflammable liquids and ammunition should not be stored 
together or close to each other, Ammunition should be separated by 
the inhabited-building distance (par. 172) from handling or storage 
of inflammable liquids lo prevent fires originating in one area spread¬ 
ing to another, 

g. Chemical ammunition will be stored separately so placed that 
each container may be inspected for leaks and may be easily removed, 

k. Ammunition assembled with tracer pyrotechnics, propelling 
charges, and other ammunition items, should be stored tinder the best 
cover available, preferably in a building providing protection against 
dampness and having adequate ventilation. Tracer ammunition is 
subject to rapid deterioration if damp and may ignite spontaneously. 

i+ Truck motors should tiot be started while the magazine door 
is open* However, a motortruck may Approach a magazine without 
the necessity of closing the magazine doors provided the following 
requirements are complied with; 

(1) The motor exhaust is equipped with an effective spark- and 
flame-arresting device in the exhaust line, 

(2) No exposed explosive material ik being transported or 
handled. 

(3) No explosive material is located on the platform or otherwise 
outride the magazine or truck while the engine is running. 

169. OUTSIDE STORAGE. 

a* Outside storage of explosives and ammuni lion is neither 
desirable nor recommended, and must be resorted to only as an emer¬ 
gency expedient. When such storage must be employed, bombs and 
separate-loading shell wiil be given preference over packaged am mu- 
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nition. Id order that outside storage of explosives and ammunition 
mey be kepi to a minimum, full advantage m\ist be Uken of the cubic 
capacity of all magazines, within the limits prescribed by this manual. 
When it becomes necessary to utilize outside storage within the con¬ 
tinental United States, it shall be in accordance with the distance 
requirements oi paragraph 172, 

h. Sites for outdoor storage will be carefully chosen to avoid 
exposure to power lines. Ammunition should not be located adjacent 
to reservoirs, underground water mains, electric cables, or sewer lines. 
Outdoor storage should be located where there is good surface drain¬ 
age. Outdoor storage shall conform to quantity-distance requirements 
for above-ground magazines. 

c* The supporting timbers or platforms upon which ammunition 
is stored should be well constructed to prevent falling, sagging, and 
shifting of the ammunition. 

il. Crated and packaged ammunition, smokeless powder, pyro¬ 
technics* and bulk high explosives should not be stored outdoors. 
Efforts should be made to avoid the necessity for outdoor storage of 
any type of ammunition. 

Care will he exercised in closing openings) in loaded bombs and 
other ammunition which have not been completely assembled. Tem¬ 
porary plugs used as closures should be set down against suitable 
washers so that dirt and moisture cannot enter, 

f. It is advisable to cover piles of bombs and shell with some type 
of waterproof material to guard against direct exposure to the atmos¬ 
phere, provided that adequate ventilation is assured. 
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£. Frequent inspections shall be made to locale sagging piles and 
to detect accumulation of trash between or under the stacks. 

170. TEMPORARY STORAGE AND HOLDING YARDS, 

a* Temporary «lomgc yard ft. In same cases, it may be found 
necessary to hold cars of ammuni(i<jn lor a period of more than 24 
hours but not exceeding 2 weeks. The cars are considered as above¬ 
ground magazines. Existing tracks may be utilized provided quantity- 
distances for above-ground magazines are complied with. The cars 
should be grouped so that each group is limited to 250,000 pounds of 
high explosive, and so that groups are separated from each other by 
a minimum distance erf 800 feet. If the lull distances cannot be pro¬ 
vided, then groups may be spaced 400 feet apart Id all directions, 
provided one or more cars of inert materials or of smalKarms ammuni¬ 
tion are spotted between the groups. 

1>. Hunting yard*. The cars on the tracks are considered a$ above¬ 
ground magazines. To provide flexibility of storage, yards should be 
laid out so that the tracks are 400 feet apart with a barricade between 
the tracks. The cars shall be in groups so that each group is limited 
to 250,000 pounds of high explosive and the distance between groups 
is 800 feet unbarriceded or 400 feet barricaded. 

171. MAGAZINES AND MAGAZINE AREAS* 

a. Magazine areas. It is essential that explosives and ammunition 
be segregated in an area specifically set aside for their exclusive 
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Figure }£S — Spacing Magazines and Mogaxjn* Ar^as 
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storage, This area need not be large, but it is important that it ho 
segregated from barracks, hospitals, administration buildings, public 
highways, inhabited buildings and railroads. Magazine areas should 
be laid out with regard to access from more than one direction; roads 
and tracks should be looped. Magazines should not be located over 
important water mains or close enough to important power lines to 
damage them in case of an explosion, 

b- Magazines. Magazines (figs. 153 and 154) should b* designed, 
constructed,, and located with special attention to the class of mate¬ 
ria is to be stored therein and should comply with the following general 
requirements: 

(1) Magazines should be constructed of materials which, in the 
event of an explosion, will not form dangerous missiles or firebrands. 
Magazines should not be located upon continuous rock strata because 
of the possible transmission of shock wave to excessive distances, 

(2) Magazines should be fireproof unless the nature of the hazard 
permits the use of a frame building covered with fire-resistant mate¬ 
rial such as corrugated sheet asbestos. Where it has been necessary 
to construct concrete-floored, wooden-arched, earth-coveted igloos an 
lieu of the more permanent type of construction (fig. 153), exposed 
wooden portions of these temporary structures should be covered with 
a fire-resistant material such as sheet rock, asbestos, or a comparable 
product. Provision should be made to cover as much as possible of 
the front and rear, as well as the sides, of these igloos with earth as 
an extra precaution. With this type of construction, additional care 
should be taken to prevent seepage of moisture into the structure, 

(3) Each magazine should be provided with ventilators which 
should be screened against sparks, 

(4) All doors should be made to fit tightly so as to seal against 
sparks, dust, and dirt, and should be fire-resistant. 

(5) Magazines should be built on well-drained ground. 

(6) Magazines must be located so as to be accessible to adequate 
transportation facilities. 

( 7 ) Magazines must be protected against lightning by an efficient 
lightning protection system. Details and specifications of lightning 
protection systems prescribed for ordnance establishments are con¬ 
tained in drawings prepared by the Ordnance Department. 

c* New construction. The construction of new buildings or mag¬ 
azines for the storage of explosives and ammunition will be in accord¬ 
ance with drawings and specifications for magazines prepared by the 
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Ordnance Department. Lay-out pJans for proposed magazine areas 
and their location on a reservation must be approved by the Chief of 
Ordnance, 

<f. Arrangement of mtigazitiefr. In arranging the storage of haz¬ 
ardous material in above-ground (not concrete igloo-type) magazines, 
the following general principles should be followed as guides for 
preventing the spread of damage throughout an entire area in case of 
a fire or explosion in one part of the area: 

(1) Smokeless powder or other materials which may become 
hazardous if the buildings in which they arc stored are damaged or 
demolished, or which may be ignited or exploded by burning or ex¬ 
ploding missiles, should be stored at inhabited-building distances 
from high-explosives and ammunition magazines. 

(2) Bulk high explosives or bombs should be stored so they will 
be protected from missiles which may be thrown from ammunition 
magazines as a result of explosions. This principle requires that a 
magazine in which bulk explosive is stored be at missile distance from 
a magazine in which ammunition is stored, 

(3) In applying the principles set forth in (1) and (2) above, 
magazines situated between areas in which ammunition, high ex¬ 
plosives, or smokeless powder are stored may be used for tha storage 
of such other material as will minimize the danger of fires or explosives 
progressing from area to area (fig. 155). 

e- Cure and maintenance of magazines* Regular inspection will 
be mad* of each magazine and magazine area to see if repairs are 
needed, and to insure that the general safety regulations set forth in 
this manual, particularly those which refer to the cleanliness of mag¬ 
azines and elimination of fire hazards are strictly observed. 

(1) To insure continuous and reliable protection, lightning pro¬ 
tection systems should be inspected not less than twice a year. Once 
yearly, each system should be tested electrically* Guidance for the 
tests and the equipment with which to make them may be obtained 
from the Office of the Chief of Ordnance. 

(2) Roofs must be maintained in the best possible condition and 
ventilators screened against sparks. There must be no unprotected 
openings around the foundation and no cracks in the walls. Doors 
must be tight and sparkproof. 

(3) Interiors of magazines must be clean. Paint, oth gasoline, 
waste, rags, and other such extraneous inflammable material should 
not be left in magazines. 
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(4) Floors must be free of grit and such stains as those caused 
by exuditig shall or dynamite, Exudate from shell should be removed 
by scrubbing with hot water. Exudate or oily stain from dynamite 
must be removed by scrubbing with hot water, acetone, or other 
suitable solvents. 

(5) The 50-foot firebreak must he kept free from inflammable 
materials. Fire-fighting equipment such as water barrels and sand 
boxes must be kept full and ready for use. 

(6) Magazines must be kept locked, except when opened for 
necessary operations or inspection. 

(7) When open, a magazine must be in the personal care of an 
officer or other responsible person other than the nearest sentry, 

(8) Keys must be under the supervision of the individual respon¬ 
sible for them. 

(9) When leaving the magazine, the person in charge of opera¬ 
tions must make sure that all doors and shutters are securely locked. 

(1C ) A magazine placard, “Storage and Cere of Explosives,” 0.0. 
Form No. 5991, must be posted in every magazine, positioned so that 
it will be conspicuous to all working personnel inside. 

f. Repairs to magazines. Magazines will be repaired under 
direct supervision of a competent parson who will decide whether or 
not the contents of the magazines are to be removed while repairs are 
made. Under normal conditions, roofs, lightning rods, ventilators, 
doors, etc., may be repaired, atid minor repairs may be made to the 
interior of the magazine without removing the content*. This does 
rtoi apply to magazines containing bulk explosives. When magazines 
are repaired, the general safety precautions set forth in this manual 
will be complied with. In addition, the following special regulations 
will lx; observed: 

(1) Work will be done by careful, experienced workmen, 

(2) The Boor in the vicinity of the work will be swept and any 
stains scrubbed with hot water, 

(3) No work requiring soldering, melting of asphalt, t>r u*se of a 
blowtorch will be done in a magazine containing explosives or ammu¬ 
nition, 

(4) No repairs will be made to the interior of o magazine Con¬ 
taining bulk explosives until all explosives have been removed and the 
interior washed with water. 

(5) All persons should be searched for matches before being 
allowed to enter any magazine. 
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(1) Every effort should be made to prevent a fire from reaching 
this class of material, which is especially hazardous. If a fire occurs 
in such a magazine when personnel are present, they should attempt 
to put the fire out with the equipment at hand, providing, it has not 
actually reached the material and there is a good chance of putting 
the fire out. Otherwise, they will evacuate the magazine and take 
cover. If fire breaks out in a magazine containing high explosives* 
fire-fighting forces will not immediately approach the fire. Unless 
specific information ig available either from one who was present 
when the fire was discovered or from intimate knowledge of the con¬ 
struction of the building and location of the explosives indicating that 
it is safe to approach the fire, fire-fighting forces will remain a thou¬ 
sand feet distant where up to 50,000 pounds of high explosives are 
involved, or proportionally greater distance up to 2,000 feet for 
100,000 pounds of high explosives, until explosions have occurred* 
indicating the probable destruction of the explosives present. Fire¬ 
fighting forces and their equipment must not be exposed to unneces¬ 
sary risk where these materials are involved. Demolition or general 
purpose bombs* and antitank mines are liable to detonate en masse, 
and propelling charges may explode* producing heat that may blister 
ths paint on buildings 500 feet away. Bulk high explosives packed in 
boxes will usually burn quietly, but may detonate. Black powder, 
photoflash bombs, smokeless powder in hulk, and unpacked propelling 
charges, explode or Hash so quickly that there is no time to do any¬ 
thing to save the magazine involved. In almost every instance, the 
efforts of fire fighters will be confined to preventing fire from spread¬ 
ing to adjacent buildings or magazines. 

166, GUARD PROTECTION. 

bl Magazines and areas in which there are explosives and ammu¬ 
nition will be guarded adequately at all times. Magazine areas should 
be protected by non-climbable fences* entrances to which will be 
locked unless guards are stationed at them, Special precautions will 
be taken to guard areas which are not protected by a suitable fence- 

h. Guards, and others in charge of explosives and ammunition, will 
be thoroughly instructed in the hazards due to fire and explosions and 
the safaty precautions to be taken. They will be instructed that their 
most important duty is to protect explosives and ammunition against 
fire* Alarms will be given with the greatest possible speed so as to 
start action instantly, Serious fires and explosions have been avoided 
by prompt action of fire-fighting forces. After giving the alarm, guards 
will exert every effort to hold the fire under control until the fire- 
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(6) All magazines should be carefully swept after repairs have 
been completed, alt tools should be removed after repairs have been 
com pleiad. 

(7) The magazine will be inspected by competent authority after 
repairs have been completed. 

172- QUANTITY-DISTANCE CLASSES AND TAIILES* 

To reduce to a minimum the hazards and risks due to fire and 
explosion, these regulations prescribe: 

(1) The distances which will be maintained between magazines at 
military establishments and public highways, public buildings, public 
railways, and inhabited buildings. 

(2) The distances that will be maintained between magazines, 

(3) The maximum quantity that will be permitted in any one 
magazine, 

b. These precautions not only protect persons and property in the 
territory adjacent to military establishments, but also reduce to a 
minimum the possibility of any explosion involving large masses of 
explosives and ammunition, and limit the quantity of military supplies 
that may be lost in any one explosion. 

(1) In time of war, military requirements may mat* full com¬ 
pliance with safety regulations especially difficult. Since the purpose 
of the regulations is to reduce to a minimum the losses of personnel 
and military stores, and to maintain the full utility of military estab¬ 
lishments, the compliance with explosives and ammunition regulations 
is considered highly important in war lime. 

(2) In time of peace, the quantity-distance tables set forth below 
will be strictly complied with except when subject to reductions under 
special conditions as indicated below and in case of existing emplace¬ 
ment magazines at herbor-defense inslAllations. Such harbor-defense 
magazines may be used for the storage of ammunition pertaining to 
the armament of the emplacement and not in Excess of its war reserve 
allowance. Magazines of emplacements from which the armament 
has been removed or has become obsolete may be used for the storage 
of any class of ammunition and explosives, provided the quantity- 
distance tables me complied with. 

(3) Buildings at military establishments where personnel are 
regularly located will be placed at inhabited-building distances from 
magazines except w r hen the buildings are used for operations incident 
to the magazine are*. 
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c. The distances specified in these tables offer protection against 
structural damage and most missiles. Occasional missilos which 
travel a mile or more are not considered because of their rarity t 
especially when the amount of material involved in one explosion is 
limited by keeping piles small and spacing them so as to limit the 
explosion to one pile. It will be noted that the distances specified in 
the tables are based not on the total amount of explosives iti the 
magazines, but upon the missile hazard and the amount that may be 
involved in one explosion. The specified distances may be changed 
under th* following special conditions: 

(1) In storage of claves 8, 9, and 10 items, when a magazine is 
effectively barricaded or screened from other buildings, magazines, 
railway, and highway, the distances may be reduced one-half. Effec¬ 
tive screening c«n be obtained by utilizing natural features of the 
ground or by an artificial barricade at least 4 feet from the magazine, 
at least 3 feet thick at the top, at least high enough so that the straight 
line extended from the top of the side wall of the magazine to the top 
of the barricade will pass above any part of a building to be protected, 
and at least feet above any public highway or public railway. 
Artificial barricades should consist of earth or sand fill, with not more 
than 15 percent of stones on ground, which should pass through 1-inch 
openings. 

(2) Magazines of standard earth-covered concrete-arch type 
(igloo type) and emplacement magazines, are considered barricaded 
on all sides except that of the entrance, which side may be barricaded 
if local conditions require, 

(3) Harbor defense emplacement magazines in a group, being 
separated from each other by substantial dividing walls, need not 
Comply with the intermagazine distances, However, each magazine, 
as a unit; must comply with the table distances for inhabited building, 
public highway, and public railway. 

(4) Where the construction of the magazine is such as effectually 
to stop the missile? resulting from an explosion in another magazine, 
the distances between the two may be based upon the total explosives 
material in ammunition components in the latter magazine, considered 
as class 9 instead of the distance prescribed for the class stored. Such 
magazines are the standard earth-covered concrete-arch type (igloo 
type) and emplacement magazines. The quantity to be considered 
will be the total quantity to be stored in the magazine except where 
specific cases are excepted in step (5), below. 

(5) Special requirements for specific classes of ammuni¬ 
tion. When ammunition of Classes 6 and 7 are stored in igloo maga¬ 
zines in accordance with Ordnance drawings, the aisle width is not 
sufficient to preclude mass detonation. Therefore, quantity-distance 
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FJgura 1S6 — Method of Stacking Shell in Above-ground 
Magazine Storage 

requirements for Classes 6 and 7 when so stored including the max¬ 
imum permitted m each magazine, shall be those prescribed for 
Classes 9 and 10. In above-ground storage magazines* the quantity- 
distance tables for ammunition and ammunition components of Classes 
6 and 7 are based on the assumption that on initiation mass detona¬ 
tions will not occur, and that the detonation at any one instant will 
be limited to the amount contained in one stack and that the missile 
distance is the controlling consideration. Ammunition of Class 6 
stored in above-ground magazines shall be spaced in stacks contain¬ 
ing not over 5,000 pounds of explosives each, with stacks spaced at a 
minimum of 2 feet apart. Ammunition of Class 7 stored in above¬ 
ground magazines shall be placed in stacks containing not more than 
15,000 pounds of explosives each and spaced in accordance with Ord¬ 
nance Drawing 19-48-12. See figures 150, 157, and 158, If stacking 
requirements are not satisfied in the storage of Classes 6 and 7 mate¬ 
rial, it will be assumed that, on initiation, all ammunition in one 
magazine will detonate en masse and that the quantity-distance re¬ 
quirements, including the maximum permitted in each magazine, 
shall be those prescribed for Classes 9 and 10. 

d* Definitions* Terms used in the following tables are defined 
as follows: 

(1) Inhabited building, Any building or structure occupied 
in whole or in part as a habitation for human beings, where people 

in 
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NOSE TO NOSE,OR BASE TO BASE. DISTANCES IN INCHES 


EXAMPLE SHOWN' MlO? HE SHELL FOP 155-MM HOW. CONTAINS I5J3 LBS. OF EXPLOSIVE PER SHELL 
STORING SO SHELL JO HIGH, OR 300 SHELLS IN ONE ROW IS EQUAL TO 800 X 15.13, OR 12,104 LBS. OF 
EXPLOSIVE. FROM THE CHART, 12,104 LBS IS EQUIVALENT TO A NOSE TO NOSE, OR BASE TO BASE, 
DISTANCE OF 40.5 INCHES. 

NOTE 1 THE DISTANCES BETWEEN PILES SHOWN BY THIS CHART ARE INTENDED TO LIMIT EXPLOSIONS 
TO ONE PILE. 

RA PD *9396 

Figure 158 — Quantity-Distance Chart for Above-ground Magazine 
Storage of Separate-loading Projectiles 
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are accustomed to assemble, both within and outside of Government 
establishments. However, buildings on Government establishments 
in which people are regularly engaged in operations which require 
the location of such buildings in the magazine area, may be placed in 
accordance with intraplant or magazine-to-magazine distances. Land 
limits or boundaries of military reservations will be considered pos¬ 
sible sites of inhabited buildings. 

(5) Public railway. Any steam, electric, or other railroad which 
j carries passengers for hire. 

j (3) Public highway. Any street, alley, road, or navigable stream 

\ open to the use of the general public, 

3 : ' 

j | (4) Navigable stream. A body of water capable of extensive 

! navigation by tugs, barges, or larger vessels, 

(5) Nearest magazines. The nearest magazines containing ex¬ 
plosives or ammunition. The amount of explosives or ammunition 

| permitted to be stored in a magazine can sometimes be increased if 

the nearest magazines are filled with inert materials, thus greatly 
| increasing the distances to the nearest magazines containing explosives 

or ammunition, 

i 

(6) Maximum permitted. The largest amount of explosives or 
ammunition permitted to be stored in a magazine even if it is more 
isolated than the tables prescribe. It is imperative that the lose of 
military supplies be kept to an absolute minimum. 

(7) Structural damage. The serious weakening or displace¬ 
ment of foundations or brick or stone supporting walls or the breaking 
of wooden main supporting members Ln outside or inside walls. No 
readily reparable damage such as broken glass or loosened plaster is 
considered structural damage. 

<\ Explosive content. The explosive content of ammunition or 
components is shown in the technical manuals for each caliber and 
type of gun, on ordnance drawings, and in ORD 11 SNL 1 *; if such 
information is not available, it should be requested from the Chief of 
Ordnance. The quantities shown in the following tables were com¬ 
puted as follows: 

(1) Smokeless powder. The quantities in pounds are the net 
l. weights of the powder in the boxes or in the propelling charges. 

<2) Pyrotechnics. The quantities are based on the net weight 
of the illuminant or explosive composition. 

(3) Separate-loading and unfixed shell and bombs. The 
t, | quantities ate computed by taking the net weight of explosive in the 

charge of one shell and multiplying by the number of shell or bombs 
in the magazine. 
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(4) Fixed ammunition. The quantity is the net weight of the 
high-explosive charge in the shell multiplied by the number of rounds. 
The smokeless powder propelling charge is so much less hazardous 
that it is not included in the computation for this class of ammunition. 

(5 ) RochIETS. The quantity to be considered for quantity-distance 
purposes is the weight of the high explosive in the head (shell) plus 
the weight of the propelling charge in the motor. If there is a detona¬ 
tion of the explosive in the head, the propelling charge may be- ex¬ 
pected to detonate as well. For classification of rocket motors refer 
to subparagraph i (4), 

f. Clares of explosives and ammunition. The grouping of 
explosives and ammunition into classes listed below does not imply 
that the items in a particular class are to be stored together but means 
merely that the hazards involved are similar for all items in the same 
class*. The items which may be stored together on one magazine are 
set forth in the Combination Storage Chart, paragraph 173, The 
maximum amount of explosives permitted in any location is the top 
limit for the distance specified. However, the quantity may be exces¬ 
sive for any particular case under conditions surrounding the individual 
operations. Therefore, it is mandatory that local limits be established 
in amount no greater than those consistent with continuous and 
efficient operation. Operations and personnel Will be so arranged 
consistent with continuous efficiency fts to constitute the smallest 
personnel exposure to any one explosion hazard. When military 
explosives and ammunition are packed in accordance with the provi¬ 
sions of War Department drawings and specifications, they may be 
grouped, according to the degree of hazard involved, into the following 
classy 

(1) Class 1. Stnall-arm ammunition including 20-mm, except HE 
HE-l rounds; mechanical time luxes without boosters; AT practice 

grenade; Engineer Corps combination, puff, pressure, #nd release bring 
devices; thermit; miner's safety fuse; fuse lighters Ml and M2, This 
class is principally a fire hazard. No quantity limit is placed on storage 
of materials in this class. 

(2) Class 2, Single-base multiperforated smokeless powder ot 
web thickness greater than 0.019 inch; chemical ammunition contain¬ 
ing phosphorus (except complete rounds); thermite and similar burn¬ 
ing compositions y illuminating, bare, or signal compositions which 
have been consolidated in the final press operations so that rto ex¬ 
plosive material is exposed; 60-mm and Sl-mm mortar illuminating 
shell These materials may become unsafe under extreme conditions 
of moisture, high temperature, or age. They burn with intense heat, 
but usually do not form dangerous missiles or generate pressures 
which will cause serious structural damage to adjacent magazines. 
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CLASS 2. QUANTITY-DISTANCE TABLE 

Sinojcsted* pcni'iier Jit t^ntninera (in box**, powder cans, cartridge storage 
cases, c*c,); pyrotechnics (iootnofo 1 ): chemical anwmirutian containing 
phosphorus Cejccpt complete rounds): or 6Q-mm ArH? 8?-mm mortar 
iUoTniTzating shelf (footnote ') 


QUAKIITY 1 IK?W*D5] MINIMUM UNBAlftlCADE D DISTANCE IN FHT 1*0 M HIAfISTJ 


Over 

NcP Ovar 

Iftliflfalrad 

&ull<Jins 

PVblir 

frol<WQf 

Public 

hlghwny 


100 

1,000 

75 

r « 

75 

50 

1,000 

5,000 

115 

115 

115 

75 

5,000 

10,000 

150 

150 

150 

100 

10,000 

20.000 

190 

190 

190 

125 

20,000 

30,000 

215 

215 

215 

145 

30,000 

40,000 

235 

235 

73 S 

155 

4 D H 00 Q 

50,000 

250 

350 

250 

165 

50,000 

60,ooa 

2 fi 0 

2$0 

260 

175 

150,000 1 

7 U . 00 Q 

270 

270 

2 70 

185 

70.000 

so,ono 

2«0 

290 

280 

190 

£ 0,000 

90,000 

295 

295 

295 

195 

90,000 

100,000 

300 

300 

300 

200 

100,000 

200,000 

375 

375 

37 S 

250 

200,000 

300,000 

450 

450 

450 

300 

300,000 

■ 100,000 

525 

525 

525 

350 

400,000 

500 , 000 ’ | 

600 

500 

m 

400 


5moAefe-«s powder in 6uJA: {ito* in containers) 


100 

1.000 

100 

100 

100 

50 

1,000 

5,000 

150 

150 

150 

75 

5,000 

10,000 

200 

200 

2U0 

100 

10,000 

*20,000 

250 

250 

250 

125 

20,000 

30.000 

285 

5£5 

285 

145 

30,000 

40,000 

310 

310 

310 

155 

40,000 

50,000 

330 

330 

330 

165 

50,000 

G0,0D0 

345 

345 

345 

X79 

60,000 

70,000 

360 

350 

360 

185 

70.000 

£0,000 

3 75 

3 75 

375 

190 

£0,000 

90,000 

390 ; 

390 

390 

195 

90,000 

100,000 

400 

400 

*00 

200 

100.000 

200,000 

500 

500 

soo 

250 

200,000 

300,000^ 

000 

600 

600 

300 


'■Far etor&tc of CIajm 3 pymlt^hcikx and pyrotechnic «>interui]i, the tnllmdn; figures app]y 
under the cDndjtioiL* civciu 

IUuriduabnjt, Bfif? or HRQiil ^umpaxitionv Which bav* bven consolidated in tba fin*] 
Jrrei-i ciperatjant imd ore »o clOMrd that a* rxplaetve mated*] is exposed, and mUJfa/y pyco- 
tech.iina> cjfr*f»t Glflsi Q mnterUfi, that Iwve bean. taxed and are Crady for shipment, may be 
stored *i one-balf of the CIa^j 2 distaoexm, 

>'t> In quoriUties from ItWJ to 500 poiLndo, inhabited buiLdiog, public railway, and public 
highway dLs-tnacen ifo 50 feet; ni*£nzEDc diatem* ji 35 fe*l. 

(t:> Total Quantity pyrotechnic or pyrotechnic rootcrUbi em auy an* location should 
hot exceed 50,0Q<) pound* sod mu Ft not *x<'e*d 20Q,fH)Q poirnda. 

S F W rtorag* ia itaod*fd ifilco mag**Lnw, proscribed distance* may ha halved from all iW« 
**£ept the dcor and. 

0 Maxim urn quantity pnnnitted at any '(me location (except pyrotechnics and. pyrotechnic 
runterialfl}, 

*Wh«a neecs mry, <rO-rnrn end Bi-nUH mortar Uhtrti-ijiaticig Abell tt'my be stored with Clasp 4 
hero*. 
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(3 ) Class 3. All loaded fuzes except fuzes containing HE loaded 
boosters; AT practice mines containing a smoke charge; and artillery' 
primer* These usually explode progressively, not more than a box 
or two at a time. Pressures which will cause structural damage to 
adjacent magazines usually are not generated. Missiles are small and 
light, and usually fall within 100 yards. 


CLASS 3. QUANTITY-DISTANCE TABLE 


QUANTITY <PQUNUi or EXPLOSIVE I 

MINIMUM UNB Alt III CASED DISTANCE IN 7E6T F*C 

IM NEAXESt 1 

Mol Over ! 

Inhabited 

Building 

Public 

Railway 1 

fubllr 

Highway 

Magoxlfl* 

50 

400 

400 

400 

50 

200 

400 

400 

400 ! 

100 

1,000 

400 

400 

400 

ISO 

10,000" 

400 

400 

400 , 

300 


'liter iLoratr irt slsndjund !*]□□ ukAEfi^la'wis, prcscrlbwi dlptancci nifty Ltf I'lfilvcd from nil 
e*i*cjpt the duvf fend- 

^UaxittHJnri qiuuitity pefiFiktenl at ooy tmr location. 


(4) CLASS 4. When packed In accordance with ordnance draw¬ 
ings and specifications; Fixed and semifixed artillery ammunition in¬ 
cluding 20-mm HE-1 (complete rounds), with all types of projectiles 
excapt pentolite-Ioaded shell; light mortar ammunition (Sl-tnm and 
smaller); grenades t including practice grenade Mk 2; antiper$omml 
mine M2; blank ammunition /or cannon; rocket ammunition assem¬ 
bled in complete rounds, except those- with HE-loaded heads but in - 
eluding 4 5-inch TNT-foaded rocket T22, and rocket motors (see foot - 
note :: , Cfasy 4 Quantity-Distance Table, Items in this class usually 
explode progressively, only a few boxes at a time, and many explo¬ 
sions of individual rounds are of low order* Pressures which will 
cause structural damage to adjacent magazines usually are not gener¬ 
ated. Most missiles will fall within 200 yards* This class includes 
all fixed and semifixed chemical shell (complete rounds) for artillery 
except that quantity limitation does not apply. It also includes 76-mm 
and 3-inch illuminating projectile, complete rounds. Although 60-mm 
and 81-mm mortar illuminating shell are Class 2 items, they may be 
stored with Class 4 items when necessary, 

(5) Class 5, Separate-loading shell, loaded with explosive D> 
and all calibers of shell not assembled to or packed with cartridge 
cases. These usually explode, one shell at a time end, in nearly all 
cases, with low order, The missiles are limited as to number and 
range, and most of them fall within 400 yards. 

(6) Class 6. Fuzes containing HE loaded boosters, adapter- 
boosters, packed separately in boxes. These items usually explode 
progressively by stacks. Structural damage caused by the prepares 
is usually limited to adjacent magazines. Missiles are light and usu¬ 
ally fall within 200 yards. 
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CLASS A. QUANTITY-DIS T ANCE TABLE 


QUANTITY CP 

fXPlOSIVII 

Mot 0»w 

[ MINIMUM UNUtfllCACltD PITTANCE IN fiiT WOM MEAftElT L ' a 

btiDbiled 

Building 

Public 

Railway 

rubiJc 

Highway 

Mefloxifw 

50 

1,200 

1,200 

1,200 

W 

5f>0 

1,200 

1,200 

1,200 

140 

1,000 

1,200 

1,200 

1,200 

180 

50,000 

1,200 

1,200 

1,200 

225 

500,000" 

1,100 

1,200 

1,200 

300 


'For Uufuuc id ifafld&n'd LiJoa QjagjulH**, pr«cribwl dictancn m«y be halved fro id all aldu 
except tta d<X>r end. 

^lArcimum quantity permitted. at *ny one location, 

*CIAm 4 rackets with motorii JLw«ul)led to loaded ur unloaded lieada, ahculd not be *tor*d hr 
nbore- stdL ind maiftibiTi- Incatod At le« thao fli* InLLovririfl; itiJftilr distances from tbe liiitad 
location*: 


LOCATION 

MINIMUM Mr WILE DISTANCE 

Til tainted Boilditif 

Miucunurji flight range uf rocket or 4,310 f»t, whichever I* leal 

Public Railway 

bQ% of mavlcnum flight fAhge of rocUat Of 2,590 feet, which¬ 
ever I* lew 

Public Highway 

30^o ituiiicrijjm flLfch.1 range of j\xVet or 1,300 (BBl, which¬ 


ever is Icta 


CLASS 5. QUANTITY-DISTANCE TABLE 


QUANTITY IPOUNtl} OF EXPLOSIVES 

f*|M|MUM UNBAR* IQADiD DI1TANC? IN HIT PROM MEAHiST 1 

Met Ow 

trthablied ’ 

Building 

Public 

Railway 

Public 

Highway 

MagooJiM 

1,000 

1, 2 DO 

1,2 0Q 

1,200 

100 

25,000 

1,200 

] h 200 

1,200 

200 

650,000* 

1,200 

1,200 , 

1,200 j 

300 


iFor iTW*g-9 iq itundard t^luc cnacQQUw^, yiftarribed distance* may’ bo halved from all pUJ&s. 
«c«pt the door amj r 

^MaalfllUiSi quantity p$rro»t1.-wi at any one locution. 


CLASS 6. QUANTITY-DISTANCE TABLE 


QUANTITY 1 [POUNDS Of EYFLOdYf] 

MINIMUM UNUnflJCAOED DISTANCE IN HIT PROM NEARHT> 

N^f Oxer 

Inhabited 

Building 

Public 

Railway 

Public 

Highway 

Mogul a* 

50 

240 

140 

70 

60 

200 

240 

140 

70 

100 

5,000 

1,500 

900 

450 

200 

100,000 s | 

1,500 

900 

450 

300 


'WS*n items of this clan arc fltoJvd In concrete l^Loo cnAgAdjtt», tbe q tie ntily-di dance »- 
qulmne-nta of CUiAa ?, bulk aoejiUaiyM, will gp vftTji, ntcept ttat no dixtann^ lcn than ono-hAt/ 
tW diitance prescribed In tblfi table tor Cln» 6 item* ftfe antborlifcd, Tba quantity ^ 
«*f4oiivc material given in parAKfaph 172 r {5) rnny b* nwd when in nt>0vr-|Ero«ind magAfdbai 
if the mntcriftl l* stacked arid wyrriatcd th n'.TrmianCB- uHlb Ordnance drawing*. 

-■For lUrtmRe jn ■tend-ard igloo magjultvefl, prescribed d'utaacep nviy be halved fTcun all iid*» 
eveept tb* door cni 

‘MomiDLim quantity pemuttad At any on* location. 

JW1 
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(7) Class 7, Sc pat ate-loading HE shell of all calibers, except 
shell loaded with explosive Dr All in a magazine may explode but 
the explosion may be limited to one pile by arranging the material 
in accordance with instructions for piling separate-loading shell given 
in paragraph 172 c (5). Structural damage usually is limited to 
adjacent buildings. Most missiles will fall within 500 yards. 


CLASS 7. QUANTITY-DISTANCE TABLE 


ObAKinTT'lWUMMOMXnoSIVt) 

1 MINIMUM (jNBAimCAPtD UIITAHCI IN FtIT 

FIQM NEAtHl* 

N*t Okw 

Inhabited | 

Syildin® 

Public 

Railway 

Public 

Highway 


Magazine 

25,(300 

1,B00 

1,800 

1,600 


j 300 

soo.ooo* 

1,800 

1,800 

1,800 


1 300 


'W>wm itemv of tbit ctn* ♦fa itnred id concrete ieJuK? niflgBzia**, th« quajitity-d<Pt*ttce re- 
quirria'WrftfF of Claw 9, bulk eKjjlOulY^V will *»ccpt thAl ua distoru-rfl L<w« than 0rt*-h*lf 

(h* ditfmC® pc*Sizribed In thd* tatle W CUh 7 items -ftf* authorised, The quantity coniidrrBd 
P'LLl be ia Accordance widi paragraph 172 h (5), when itficked *uh.I properly- in 

Above-Bro II dd. nin piaw , 

^Far ■tui'fll* in rtainlawl kgloD ma£ri^5f7*H, presetifod dirmnee* may be halved from all riti-tM 

escape the diXK «ni. 

^Uiiimurt quantity permitiod *t any mi* location. Whfru ma*n*iiw.j. u-Lth maxtinijin capad- 
KtfB pvkwtantially than thl» qtJBDtity are in DM or tD be- iiMrtaLLcd, redlKiwI dirtiiwM may be 
obtained from the OGtC* of the Cbtfti (rf OrdiwunC*. 

(8) Class & Primer percussion elements, detonators, primer- 
detonators tor bombs, detonating elements, and blasting caps, packed 
in accordance with ordnance drawings, All the. contents of a maga¬ 
zine may explode at one time. However, as the total amount of ex¬ 
plosives to small and not closely confined, structural damage usually 
is limited to adjacent magazines. Light missile* of very limited range 
are formed. 


CLASS «. QUANTITY-DISTANCE TABLE 


QUANTITY srewjrJOJ OF EXPLOJIVI1 

MINIMUM UMUUUtJCA0Et> DISTANCE IN IHI MOM NEAfrfcjr 

Nat Or*r 

Inhabit 

Bidding 

P»bli< 

■allway 

Public 

highway 

Marlin* 

2,000’ 

980 

590 

300 

300 

5,000 

1,200 

720 

300 

300 

10,000 

1,500 

900 

450 

300 

15.0M 

1,610 

070 

. 490 

300 

20,000* 

1,740 

j 1,040 

52 0 

300 


X Fra“ aUXftg* U3 xtDodafd Igloo xn&upxWc, proscribed dixtariOW may be hakv*<f from all ndeft 
the door *od- Distauttfl <or obove-g/OUrt-d maRniLnci may b* reduced aae-ball by uie 
C>f barricade*. 

Tar quantiti®* I*** than 2 , 0 CH) pounds of distance* iyved tl> tha table let Cl&u 9 

■ nd. Cla*t 10 expfoi^vira may be ‘M- 

J M?xiroura quantity permitted At ®ny one location. 

244 


TM $-1900 


Care, Handlin&and Preservation 


Par. 171 


(9) Class 9 Bulk priming, initiating, and high explosives; flash- 
light powder; photofiash composition; demolition blocks: “primacord” 
detonating cord; spotting charges: black powder; dynamite; Mk 3- 
s&ties offensive hand grenades; loose pyrotechnic materials before 
final consolidation, except th&rmate and other slow homing incendiary 
compounds (footnote Clast .s 9 Quantity-Distance Table); EC blank 
fire powder containing less than 30 percent water; qulcJcmatch; 
double-base smokeless powder, and single-base smokeless powder with 
web thickness less than 0.019 inch. Explosives in this group include 
lead azide, mercury fulminate, PETN. pentolite, tetrytol, PDX r Com¬ 
position A, Composition B r Composition B-2, Composition Q Compo¬ 
sition C-2, torpex, and mixtures of magnesium and black powder. If 
more than 2,500 pounds of lead azide, mercury fulminate, or PETN 
are to be stored in a single magazine, special permission must be ob¬ 
tained from the office of the Chief of Ordnance. In a fire, black 
powder burns with explosive rapidity; high explosives may burn or 
explode depending upon the material, quantity, and degree of confine¬ 
ment. 

(10) Class 10. Demolition, fragmentation, and photo flash 

bombs; bombs loaded with Comp. B and tritonal; bangalore torpedoes; 
torpedo warheads: HE antitank mines; antipersonnel mines M3; 
HE-loaded AT grenades; HE 4.2-inch mortar shell; Livens HE shell 
bursters for chemical shell or bombs; auxiliary boosters; HE mortar 
ammunition (larger than HE rocket shell with or without 

motors assembled thereto, except 4.5dnch TNT-loaded rocket T22, 
and fixed and semifixed artillery ammunition containing pentolite, 
assembled as complete round* (footnote Classes 9 and 10 Quantify. 
Distance Table). All the contents of a magazine may explode at One 
time. If this happens, structural damage caused by the pressure 
generated is not likely to occur at the distance given in the table. 
Most missiles will fall well within these distances. When fragmenta¬ 
tion bombs are concerned, distances specified In Classes 9 and 10 
table will not be less than the distances as stated in the Class 4 Quan¬ 
tity-Distance Table, but may be one-half the distance as stated in the 
Class 4 table when stored in concrete igloo magazines, except from 
the door end, 

(11) Class 11. Chemical ammunition except complete rounds 
and that containing white phosphorus. Chemical shelly bombs, and 
grenades stored and i&sued by the Ordnance Department are not 
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CLASSES 9 AND 10. QUANTITY-DISTANCE TABLE 


WANTnrMPOUNDiOf WPLOilVI) 


MINIMUM UNiARWCAAtD PITTANCE IN FiET 'ROM NEiM«T a “ 


Ovfl 1 

Nat Ov*f I 

tiVhafaltiid 1 

•vlldir* 

JNibltc 

H-nllwoy 

Public 1 

Highway 

M«geilna 

__ 

10 

145 

90 

45 

60 

10 

25 

145 | 

SKI 

45 

50 

25 

50 

145 | 

90 

45 

60 

50 

100 

240 1 

140 

70 

RQ 

100 

200 

390 

23Q 

no 

100 

200 i 

300 

520 

310 

150 

120 

300 

4Q0 

640 

380 

1W 

130 

400 1 

500 | 

720 

430 

220 

14Q 

500 ; 

600 

flOQ | 

480 

240 

150 

600 ! 

700 ! 

860 

520 ; 

260 

158 

700 1 

800 

920 1 

560 

280 

105 

sou 

900 i 

960 

590 | 

300 

170 

9U0 

1,000 

1,020 

G10 

310 

ISO 

1,000 

1,500 1 

1,120 

670 . 

330 

210 

1,S0O 

2.000 

1,200 

720 

360 

230 

2,000 

3,000 

1.320 

790 1 

390 

260 

3,000 

4,000 

1,420 

850 

420 

230 

4,000 

5,000 

1,500 

900 

450 

300 

5,000 

6,000 

1,560 

940 

470 

300 

6,000 

7,000 

1,610 

970 

4SK) 

300 

7.000 

8.000 

i,m 

1,000 

500 

300 

8.000 

9,000 

1,700 

1,020 

510 

300 

9,000 

10,000 

1,740 

1.040 

520 

30O 

10,000 

15.000 

1 1.890 

1.130 

1 560 

300 

15,000 

20,000 

2,040 

1,200 

600 

300 

20,000 

25,000 

2,180 

1.310 | 

650 

300 

25,000 

30,000 

3,320 

1,390 

690 

300 

30,000 

35,000 

2,450 

1,470 

730 

300 

33,000 

40,000 

2,570 

1,540 

770 

300 

40,000 

45,000 

2,600 

1,630 

aoo 

3 00 

45,000 

50,000 

2,810 

1.680 

840 

300 

50,000 

55,000 

2,920 

1.750 

880 

400 

55,000 

60,000 

3,030 

1,820 

910 

400 

00,000 

65,000 

3,130 

1,880 

940 

400 

65,000 

70,000 

3,220 

1,930 

970 

400 

70,000 

75,000 

3,310 

1,990 

1,000 

4oa 

75,000 

80,000 

3,390 

3.040 

1,020 

400 

SO,000 

85,000 

3,460 

2.080 

1,040 

400 

85,000 

90,000 

3,520 

2.120 

1,060 

400 

90,000 

95,000 

3,580 

2,150 

1.0B0 

400 

95,000 

100,000 

3 r G30 

2,1 B0 

1,090 

40 0 

100,000 

125,000 

3,750 

2,250 

1,120 

300 

125,000 

150,000 

3,870 

2,320 

1,160 

800 

150,000 

175,000 

3,980 

2,390 

1,190 

800 

175,000 

200,000 

4,090 

2.450 

1.220 

800 

200,000 

225,000 

4.200 

2,520 

1.260 

800 

225,000 

350,000* 

4,310 

2,S9Q 

, MOO 

800 


'■Foe' a'crAga of Class 9 umd ID pyrotr>chciJLS. or pyrotechnic material!, the tbtal quantity uf 
hjuwniOU* irsUrwI at tasy QQ* location not ntrwd 50,000 paurtda lind mini not 

2 00,000 pounds 

s For itomtc Ja itand-ard i*loo m*g»tiae«, prewib»4 dirtaocei m*y bt halved froea alt jades 
es-Capt the <SOc>f *rud. EistanCeti Its above*(I'oui'id magaeiaes may to reduced to OftiS-twlf by u*e 
of barricaded. 

u Uastjnum permittni At >oy a or localk^V 

*[f rocked with motor* assembled to *he]J not filled with hi^h *xpla*lv« nr* stored in *bov«- 
Kfuimd maEubtcd, fhfc magazlned ahoubi be wperatad from each Other by Class 4 djotSAC-**. 
TNT-laihded f«ck«b with loaded motor* urtflibW to ihdl ir« d«ign«tod Class 10 iiscnunt' 


«* 
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considered to be an explosive hazard, and no limit has been placed 
on this type of ammunition as far as quantity-distance limits are 
concerned. However, storage must comply with th& requirements of 
paragraph 174 and the Combination Storage Chart, paragraph 173. 

(12) Cla&s 12. Explosives such as ammonium nitrate,. DNX, 
and wtff nitrocellulose. These materials are insensitive and can be 
detonated only by very strong initiation. When stored in an explo¬ 
sives area where there is a possibility that explosives may be projected 
into them, they will be stored in accordance with the regulations for 
Class 9 explosives. When stored in an area of fire hazards only and 
separated by inhabited-building distances from areas containing ex¬ 
plosives or ammunition, these materials may be stored in accordance 
with the regulations for smokeless powder (see Class 2 Quantity- 
Distance Table). 

Quantity‘Distance table for htlULile magazine*. This table 
applies to magazines so constructed that they are covered by earth 
at least to the highest point reached by explosives stored within them, 
and separated from each other by continuous ground in such manner 
that the level of the separating material does not fall below the line 
joining the highest points reached by explosives stored within adjacent 
magazines. 


QUAKTITT Of WHS* IXTOSIVEJ 

PI1TANCE 

tin pownJi up t«] 

n* r**» 

20,000 

J00 

30,000 

no 

40,000 

120 

30.000 

130 

60,000 

135 

70,000 

140 

«O,OO0 

14S 

90.000 

150 

100,000 

155 

135,000 

165 

150,000 

175 

175,000 

185 

200,000 

190 

250,000 

200 


boo. The distance m the tablt K*Joa* should be obnsjrvad for all rockets with 

toGLOfs attached in ioodfd Of Uri loaded shell whan *torod fn above‘ground niAftoEides. 

LOCATION 

MINIMUM MISSILE DISTANCE 

Inhabited Buildioj 

M»xhiuini flight range uf rocl*G< or 4,310 feet, wh3cJwv*r i« lemd 

Public Rjoilwty 

60% wf maximum flight rang* «X rocket or 2,590 wbitlv 

ever iu Lab* 

Public Highway 

30% nf ntaaiDUJrti flight ranee of rack®! Q* 1,100 feet, whlcb- 
• W if leu 


-''For ■tortile □! fixed ojvd **mifrwd trqJlLirfy ammunition cone (riding pen toll to. Clan 9 And 10 
Apply vMvpl that distance*. J«o* th*n those nppLi^AbU (0 Clan 4 juiunuoi. 
th)tJ toi-e not suthorind. 
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]». In trap Lam tjnamiiy-d«linipft tattle. 


QUANTITY Of EXPLOSIVE IN 
SEPARATE WJIIDINO OS WITHIN 
$U&ITAmiAL DIVIDING WALLS 

ON POUNM5 

MINIMUM UN&A*«<CADEO 

distance Bfetwern 

UN FKITI 


N*p Qh-ur | 


— 

10 

— 

10 

25 

40 

25 

50 

60 

50 

100 

so 

100 

200 

100 


200 300 120 

300 400 130 

40lj 500 140 

500 750 1*0 

750 1,000 IRQ 

1,000 1,500 210 

1,500 'J,t>00 ' 230 

2,000 3,000 260 

3,000 4,000 260 

4.000 5,000 300 

5,000 G,0OO 320 

6,000 7,000 340 

7,000 S.VOO 3*0 

*,000 9,000 330 

9,000 10,000 400 

10,000 12,500 420 

12.500 15,000 450 

15,000 17,500 470 

17.500 20,000 | 490 

20,000 25,000 530 

25,000 30,000 560 

30,000 35.000 590 

35,000 40,000 620 

40,000 45.000 ' 640 

45,0011 50,000 660 

50,000 55,000 660 

55,000 60,000 700 

60,000 65,000 720 


65,000 

70,000 

740 

70,000 

75,000 

770 

75,000 

60.000 

7B0 

*0,000 

35,000 

790 

#5,000 

90,000 

*560 

90.000 

95,000 

$20 

95.000 

100,000 

#30 

100,000 

125,000 

900 

125,009 

150,000 

950 

150.000 

175.000 

1,000 

175,000 

200,000 

1,050 

200,000 

225,000 

MOO 

225,000 

250,000 

1,150 


’ADpJwi to high or itcttia IlmmSkL lA-ith high cxpLosive*. 
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m. COMBINATION (MIXED) STORAGE Ot AMMUNITION 
AND EXPLOSIVES AT POSTS, CAMPS, AND STATIONS. 

a* The following table- and chart show the aw munition and explo¬ 
sives which may be stored together at posts, cfluipJ, and stations. All 
items in a group may be stored together. Where an “X" appears at 
the intersection of a horizontal row and a vertical column all items 
in the two groups may be stored together*. Where an tf O” appears at 
the intersections of a horizontal row and a vertical column all items 
in those two groups may be stored together if the total explosives 
content of the items of the two groups stored together in one maga¬ 
zine or revetment does not exceed 1000 pounds, 

b. Mixed storage as permitted by this table and chart does not 
authorize violation of the quantity-distance tables for the storage of 
ammunition and explosives at posts, camps, and stations. Where two 
or more quantity-distance classes of ammunition and explosives are 
stored together in a magazine or revetment the intermagazine dis¬ 
tance and safety distances to inhabited buildings, public railways, and 
public highways shall be those- specified for the most hazardous class 
of material stored therein, 

c. Group*. Ammunition and explosives ere classified into groups 
as follows and shown in the Combination Storage Chart below-; 

I. Cartridges eos small arms and other similar car¬ 
tridges except THOSE with EXPLOSIVE bullbts: Included 
are ball, tracer, armor-piercing, incendiary, armor-piercing- 
incendiary, blank, frangible, gallery practice, guard, high- 
pressure test, and suheafiber cartridges, calibers .22 to .60 
inclusive; 20-mm cartridges, armor-piercing, ball., and prac¬ 
tice; shotgun cartridges; grenade propelling cartridges, trench 
and field mortars ignition cartridges, blank cartridges for 
miniature bombs, and cartridges for bomb cluster adapters, 
when stored separately from the complete rounds of which 
they are components; and cartridges packed with grenade 
projection adapters, 

II. Military pyrotechnics; Included are all types of aircraft 
and ground signals* flares, and lights. 

IIL Smoke ammunition except that loaded with WP: In¬ 
cluded are all fixed, semifixed, and separate-loading shell, 
mortar shell, grenades, rockets, bombs, smoke- pots, and 
drums, and containers filled with HC. F& FM, and colored 
smoke mixtures. 

IV, Incendiary ammunition: Included are bombs, grenades, 
and rockets. 
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V, WP ammunition: Included are fixed, semifixed, and sepa¬ 
rate-loading shell, mortar shell, grenades, rockets, and bombs, 
loaded with white phosphorus, 

VI. Chemical ammunition: Included are fixed, semifixed, and 
separate-loading shell, mortar shell, grenade*, rockets, and 
bombs, loaded with H, L r CG, PS, CNS, CNB r AC, CC, A-l, 
A-2, CK, E-l. P-1, CN> CN-DM, DM, NC, and Cl chemical 

compositions. 

Vlh SEPARATE-LOADING propelling charges and bulk propel¬ 
lent powders: Included are propelling charges for calibers 
4.5-inch to 16-inch inclusive, bulk propellent powders of all 
classes, mortar increments, and other propelling charges* when 
packed separately from the complete rounds or complete 
charges of which they are a component. 

VIII. Fuzes, primers, boo3ters, and bursters: Included are 
adapters, adapter-boosters, fuzes (all types), primers, primer- 
detonators, detonators, blasting caps, percussion caps^ de¬ 
structors, and bursters, 

IX. Fixed and semifixed ammunition, except smoke, incen¬ 
diary, WP, and chemical: Included are high-explosive, 
higb-explosive-antitank, shot, armor-piercing, practice, canis¬ 
ter, shrapnel, and illuminating ammunition for calibers 
37-mm to 120-mm; high-explosive, incendiary, and high- 
explosive^incendiary, 20-mm ammunition; all cartridges for 
40-mm and 57-mm guns, and cartridges for small arms with 
explosive bullets, 

X. Mortar ammunition up to and including 81 -mm (3- 
inch) and hand and rifle grenades except smoke, in¬ 
cendiary, WF, and chemical: included are high-explosive, 
illuminating, and practice ammunition; antitank, offensive, 
fragmentation, and practice hand and rifle grenades; and 
grenade kits. 

XI. Rocket*, except smoke, incendiary* WP, and chemical: 
Included are high-explosive, high-explosive-antitank, illumi¬ 
nating, target, and practice rockets; motors and all loaded 
component* for rockets. 

XII. Land mines, fragmentation bombs (fuzed), and mortar 

SHELL 105-MM AND LARGER, EXCEPT SMOKE, INCENDIARY, 
WP, and chemical: Included are antitank, antipersonnel, 
and practice mines (with fuzes); fragmentation bombs 
(fuzed); bomb clusters, high-explosive and practice; and high- 
explosive and practice mortar shell. 

XIIL Separate-loading projectile*, except WP, smoke and 
chemical: Included are high-exploei ve, armor-piercing, 
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deck-piercing, and illuminating shell, and shrapnel for cal¬ 
ibers 4.5-inch to 16-inch, inclusive. 

XIV. Bombs, depth charges, aerial mines and aerial tor¬ 
pedoes EXCEPT SMOKE, INCENDIARY, WP, AND CHEMICAL: In 
eluded are demolition, general purpose, armor-piercing semi- 
armor-piercing, high capacity, light case, and leaflet bombs; 
depth charges; aerial mines; and aerial torpedoes. 

XV. Demolition materials and bulk explosives; Included 
are bulk TNT, bulk explosive *D, n plastic explosives, demoli¬ 
tion blocks, nitrostarch, cratering explosives, bangalore tor¬ 
pedoes, shaped charges, snake charges, primacord and cor- 
deau detonant. 

XVI. Dynamite, all types. 

XVII. Blank ammunition for cannon spotting charges, 
smoke pupf charges, BULK black powper: Included are 
all components loaded with black powder (except fuzes) 
packed separately from the complete rounds of which they 
are components; and all fireworks including simulated gre¬ 
nades, dago bombs, firecrackers, etc. 

XVIII. PhoToflash bombs and photoflash powder, 

174, STORAGE OF SPECIFIC TYPES. 

a. Black powder. Black powder in bulk, saluting, practice-bomb, 
and smoke-puff charges should be stored in dry and, if practicable, 
bulletproof magazines. Black powder will never be handled or stored 
in a barracks, general supply room, inhabited building, or any build¬ 
ing heated by stoves or open fires. In a magazine containing black 
powder, explosivesM^peratfons safety (nonsparking) shoes will be 
worn, and no work will be done other than that involved in the actual 
storage and removal of the powder from the containers and the re¬ 
moval of spilled grains* The floor of the building in which such 
operations as repacking of black powder is performed should be cov¬ 
ered with a tarpaulin or canvas. Black powder does not deteriorate 
in storage if kept dry. Containers of saluting, practice, and smoke- 
puff charges are stored with tops up. Containers of black powder 
should be carefully examined at the time of receipt for weak spots 
and holes, with special attention to examination for small holes, such 
as nail punctures, which are not immediately evident. Damaged con¬ 
tainers are not repaired; their contents are transferred to serviceable 
drums. Condensed moisture may rust the container or corrode the 
cap. When containers are painted, caps replaced, or contents trans¬ 
ferred, the following conditions must prevail; 

(1) The work will be done at least 100 feet from any magazine 
containing explosives ^cr ammunition. 
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(2) If any powder is spilled, work will stop until the spillage is 
carefully taken up and Ole spot washed with water. The powder 
taken up will be destroyed by dumping in water, 

(3) If tools are required to open a container, only safety tools 
will be used, and the operator will be protected by a barricade and 
the work will be done in strict compliance with instructions issued for 
this purpose by the Chief of Ordnance. 

(4) The quantity of powder in the vicinity of operations will be 
kept to a minimum. 

(5) Special care will be observed to sec that all information 
marked on the original container is reproduced when repainting the 
old container or transferring the contents to a new container. 

(6) Empty black powder containers will be thoroughly washed 
out with water. 

\k High explosive*—TXT, explosive D, lelryl, triton blocks 

These are stable in storage and require only protection from moisture 
and, if practicable* from rifle bullets. They are stored in wax paper- 
lined wooden boxes. In handling loose explosives of this class, ex- 
plod ves-operations safety (nonspsrkmg) shoes should be worn. Non¬ 
sparking tools should be used in opening boxes, Broken containers 
may be repaired or contents transferred only at s distance of 100 
feet from a magazine containing explosives or ammunition. 

e. Dynamite. Dynamite is sensitive to heat and shock. It should 
be stored in fireproof, bulletproof magazines. Nonsparfcing tools will 
he used in opening cases. Empty containers that have been used for 
dynamite will be destroyed by burning. Oily stain# of nitroglycerin 
will be scrubbed up with a solution consisting of Vi gallon of water, 
Via gallon of wood alcohol, and 2 pounds o i t»odium sulfite or potas¬ 
sium sulfite. Store cases of dynamite initially right side Up, so car¬ 
tridges will lie flat. However, in order to eliminate the possibility of 
exudation of nitroglycerin from the cartridges, it will be necessary to 
turn the cases, based on average storage temperatures* jn accordance 
with the following: 

Avjrtge SraiQg« T»)n|Wr«tvro Interval Turning! 

Below 30° F. Do not turn 

30 to 60 c F. . Six weeks 

60 to 75 ' F .On^ month 

Over 75 u F . Two w eeks 

The first turning will result in the cases being bottom side up, with 
the cartridges still in a horizontal position. Frozen dynamite will not 
be turned. Where definite knowledge as to the composition of the 
dynamite is available, straight ammonium nitrate dynamites need not 
be turned. 
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(I. Bulk smokeless pimilrr and separate-loading propelling 
<4lUi*£CS, 

(1) These should be stored insofar as practicable in magazines 
which are well-ventilated and dry. Since smokeless powder is princi¬ 
pally a fire hazard, a well-ventilated frame structure covered with 
corrugated sheet asbestos and built on well-drained ground may be 
used. Such buildings are often more easily kept dry than fireproof 
magazines. Bulk smokeless powder Ls packed in all steel or in metal- 
lined wooden boxes, which are stored on their sides with dunnage 
enough to insure free circulation of air through all parts of the pile. 

(2) The method of storing propelling charges in fiber or metal 
containers and bulk powder in boxes is shown on ordnance drawings. 
When containers? of charges 10 inches in caliber end over arc stored 
on their sides, provision must be made to prevent the weight of the 
upper layers crushing the containers 3n the lower, 

(3) Boxes, crates, bundles, and Containers should be stored so 
that the covers can be readily inspected or removed and so that the 
containers may be airtested in storage. 

(4) Magazines in which smokeless powder is stored should be 
equipped with a maximum -minimum thermometer which should be 
read daily or as often as necessary. If the temperature exceeds 
JCHPF for 24 hours or SS* F for 72 hours, the magazine should be 
cooled by wetting down the exterior with water or by opening the 
doors and ventilators at night and closing them in the morning. If 
this fails to reduce the temperature, the Commanding Officer will 
decide whether the stores are to be removed to another magazine. 
When magazines are cooled by such ventilation at night, effective 
measures will be taken to protect against fire and to close the doors 
in case of rain, 

(5) Smokeless powder, in bulk or in separate-loading charges, is 
always packed in airtight containers. Jt is important that such con¬ 
tainers remain airtight unlit the powder is used. When a shipment 
is received, every container is given a visual inspection to see that it 
is not damaged and that the cover is in good condition and tight. 

(6) Metal containers for propelling charges are fitted with a test 

hole and plug in the cover so that they can be tested for airtightnes* 
after the containers have been opened and closed. Every container 
in which a propelling charge is stored will airtested when received 
and whenever it is subject to h»fidling that might it to leak. 

The testing should be done with a testing set similar to the cartridge- 
storage-case testing set Ml, 24-12-2. However, a motor-driven air 
compressor will not be taken into a magazine in which explosives or 
ammunition are stored. If the comprador is dri% r en by a gasoline 
motor, the motor should be placed no closer than 75 fuel to the 
magazine or any explosive material. A pressure of 3 to 5 pounds is 
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used ami if no drop in pressure is observed in one minute it may be 
assumed the case is not locking. 

(7) The normal odor in a smokeless powder magazine is a faint 

odor of alcohol-ether, If this odor is strong, it probably indicates a 
leaky container. Every leaking container will be repaired or the 
contents transferred to an airtight container. If the contents of eny 
container show evidence of dampness or moisture, it should be segre¬ 
gated and reported to the Service Command or department ordnance 
officer, due to covers 01 gasket* may be repaired without 

removing the charge from the container or the container frorn the 
magazine, provided Care is taken to guard against sparks. "Repair of 
leaks in other parts of the container will be undertaken only after 
the removal of the charge from the container and the container from 
the magazine, 

(8) Personnel engaged in air testing must become familiar with 
the odor and appearance of decornposing powder. They should ex¬ 
amine each container opened for air test for the characteristic odor. 
One of the first evidence* of dangerous deterioration i* the presence of 
the acid odor of nitrous fumes in place of the normally present odor 
of alcohol-ether. The odor of decomposing powder is so character¬ 
istic that it should not be mistaken. 

(9) Fiber containers of separate-loading propelling charges are 
not usually opened unless they are damaged; then the charge is 
transferred to a serviceable metal container. Fiber containers are 
not repaired. 

(10) Metal containers may rust. They may be repainted but 
must be removed from the magazine to do so. Care must be taken 
in reproduce faithfully the original markings whenever containers are 
repainted or changed. 

(11) Some fane-grain smokeless powders are almost as sensitive 
as black powder and equal precautions should be observed. The 
principal safety measure hi regard to smokeless powder, however, is 
the careful watch for deterioration. 

r. Small-arm* ammunitinn. 

(1) Small-arms ammunition may be stored in any magazine or 
warehouse which offers good pj'dtecbon against the weather. When 
magazine space is limited, it may be stored in a general warehouse 
by partitioning or screening off a section for its exclusive use. This 
refers to small-arm* ammunition only and not to other types with 
which it may he stored in a magazine. Good protection against 
moisture and high temperature: should be provided. Free ventilation 
of all parts of the pile should be insured, dunnage being used where 
necessary. Skylights and windows near pile* should be shaded so that 
ammunition will not bu exposed in direct sunlight. Care should be 
taken to avoid piling ammunition near steam pipes. Small-arms am- 
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munition packed in boxes fitted with airtight metal liners. should not 
have these liner a opened until the ammunition is obotii to be n<;ed. 
When only a part of a box is used the remaining ammunition in the 
box should be protected against unauthorised handling and use by 
firmly fastening the cover in place. Serviceable ammunition turned 
in by troops should not be stored in open boxes. It should be re¬ 
packed for storing and reissued at the first opportunity, provided it 
can be identified by lot number. If it cannot be identified by lot, it 
automatically becomes grade 3 with certain exceptions and should 
be disposed of in accordance with directions in WD SB 3-AMM 4, 

(2) Tracer end shotgun ammunition .should always he stored 
under the best cover available, preferably in n building providing 
protection against dampness and having adequate ventilation, 

f, Fivnl and hi'iniJixi'd am m mil linn r ^renmli^ antipersonnel 
niiaU'H.. ami mortar eliell. 

(1) These may be storftd in any magazine with good protection 
from the weather but preferably in firaproof or fire-resistant maga¬ 
zines lo reduce to a minimum the danger of fire or explosion. Most 
of the standard boxes ansi bundles in which this type of ammunition 
is packed are provided with cleats and those that are not may be 
piled with dunnage to insure free circulation of air. Except small- 
arms ammunition, fixed ammunition is usually packed in individual 
fiber containers which ere then packed in bundles of three containers. 
If the ammunition is not removed from these sealed containers until 
it is used, it should remain in good condition. Serviceable rounds 
which have been removed from their containers, such as those turned 
in by troops h should be placed in containers which should then be 
scaled with friction tape and shellac before they are again placed in 
storage. This procedure will protect the round against deterioration 
and the primer again.st accidental blows. 

(2) Assembly of fuzes to unfuzed items is forbidden within 100 
feet of a magazine containing explosives or ammunition. 

(3) It is sound policy to mix quantities of different sizes and 
types in each of several magazines rather than to store only one kind 
in each magazine. For example, there may be on hand a sufficient 
quantity of 75-mm high-explosive rounds to fill one magazine and 
enough 75-mm armor-piercing rounds for another. Rather than store 
all high-explosive rounds in one magazine and all armor-piercing 
rounds in another, it is letter storage practice to store half of each 
type in each magrmne. Thus, in case of accident to one magazine, 
there is still a supply of both types of ammunition on hand. 

Sc | in rule-loading shell, 

(1) Separate-loading and unfixed shell should be stored jn fire¬ 
proof magazines containing a minimum of inflammable materials. 
Iron or steel dunnage js preferred to wood and it should be connected 
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by electee*I conductors and grounded. If it is necessary to uye wood 
for dunnage the amount should be kepi to an absolute minimum. 
Unfuzed shell should be fitted with an iron or steel fuze hole plug. 
It it is necessary to roll fuzed shell, it should be done carefully and 
slowly in order to avoid thy risk of arming the fuze. 

(2) In order to confine an explosion to one stack of shell in 
above-ground magazme storage, the following precautions will be 
observed: 

(a) Shell should be stored in single stacks: nose to nose and 
base to base (fig. 156). Shell up to and including 10 inches in 
diameter should be stacked in accordance with figure 156, and dis¬ 
tances specified should be maintained if the shell are loaded with 
TNT or amfctol. If the shell are loaded with explosive D, the dis¬ 
tance need be only large enough to permit inspection of the shell and 
of the fuze cavities. 

1. In igloo-type magazines, shell stored in double stack*?, base- 
lu-bcise in contact, with an inspection aisle between noses (fig. 125.1), 

(b) The nose-to-nosy and base-to-base distances between rows 
should be equal, 

(c) The noae-tonose distances for each caliber shell (fig. 15& and 
ordnance drawings) should be strictly observed and thy number of 
shell in each stack should be kept at a minimum consistent with the 
storage space availably, 

(3) Shell over 10 inches in diameter may by stored on their 
sides or on their bases. When stored on their bases, there should bo 
a 1-inch board between the shell and the floor to protect the shell 
from moisture: shell loaded with explosive D may be stored in inti¬ 
mate contact but shell loaded with TNT should be separated by a 
distance equal to the caliber of the shell. 

(4) The totaling bands on all projectiles should be carefully 
protected by grommets or some other effective means. Dents or cuts 
in the band may cause the shell to function improperly in the gun. 

Ii* Bumbfl. OP and SAP bombs have comparatively thin walls 
and are one of the most hazardous types of ammunition to store be¬ 
cause of their tendency to detonate in mass if a fire occurs in, or a 
heated fragment be projected into, the magazine in which they are 
stored. Safety can be obtained only by reducing the possibility of 
fire to the absolute minimum. Bombs should be stored in a fireproof 
magazine with iron or steel dunnage. If wood must be used for 
dunnago, the amount should be kept to a minimum. Steel dunnage 
should he connected by electrical connectors and grounded. A ground 
system separate from the lightning protective system of the magazine 
should be provided. Bombs not intended for immediate shipment 
should bo stored as above. Fuzes or prirnot-detonaiors should be 
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stored in a separate magazine. All bombs should be stacked so that 
the fuze cavity can be easily inspected. Fragmentation bombs are 
stored in the same manner as GP and SAP bombs. 

i. Fuze*, printers, prituerHleiunalors, ileum atnvH, and hollers. 
These components are usually packed in hermetically sealed con¬ 
tainers and boxei. Care should be taken in packing to see that they 
are properly supported in racks or trays and protected against shock 
or rough handling. Even when properly packed, this class of com¬ 
ponents should bo handled with great care. Partly filled boxes should 
be kept securely closed. Magazines for the storage of fuzes should 
be small to limit the loss of this type of material, and the quantity 
of fuzes, primers, etc,, stored in any one magazine should be kept to 
a minimum, consistent with the storage space available. Storage of 
all on hand of any one type in a single magazine is to be avoided if 
possible. 

\ t Pyrolreliniere Pyrotechnics require protection against mois¬ 
ture. dampness, and high temperature. Dry. well-ventilated maga¬ 
zines of approved fire-retardant construction shall bo used for storage. 
Maximum and minimum thermometers will be placed in representa¬ 
tive magazines in which pyrotechnics are stored. In general, the 
magazines should not be provided with heat. Except those used 
solely for storage of Cl^ss 1 material or finished boxed pyrotechnic 
ammunition, magazines should not be provided with interior illumina¬ 
tion other than through use of portable safety battery lamps. Pyro¬ 
technic material that Isas been wet is hazardous to store, consequently 
any boxes that show signs of dampness will be opened and if the 
pyrotechnic material is wet. it should be destroyed (chap. 4). Pyro¬ 
technics should be handled with care even when properly packed. 
Certain kinds of this material deteriorate with age and have an 
expiration date on the containers. Care should be taken to observe 
the direction for disposal of this material at the time indicated, 

k, Chemiea] stmimiiulum. 

(1) Chemical ammunition should not be stored with other classes, 
principally because of the difficulty and danger encountered in fight- 
mg a fire involving chemical materials. All munitions containing 
chemical agents are stored in .such a manner that each item is acces¬ 
sible for inspection and may be easily removed from storage in case 
it should develop a leak. This type of ammunition must be inspected 
for leaks once a month. Any leaking container should be removed 
downwind to await disposal. 

(2) Whenever a magazine containing chemical ammunition is 
Opened, a responsible officer or foreman should be present to detect 
the odor of escaping gas. If such an odor is present^ all persons 
entering the magazine will wear the protective devices proper for 
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the group, all windows and doors of the magazine will be opened, 
and the leaking container sought out and removed 

(3 ) Each type of chemical ammunition is preferably stored alone, 
but may be stored with other chemicals within the same storage 
group. The special equipment, as listed for each group of chemical 
agents, should be available in the vicinity, but not in the magazine. 
The chemical agents are grouped follows; 

(a) Group A: persistent blister casualty' gases, H, L r ED, and PS. 
Magazines for this group should have surface-hardened concrete 
floors. Special equipment should include gas mask, protective suit, 
boots, and gloves for each officer, man. or fireman whose duties re¬ 
quire his presence in the magazine; chloride of lime; kerosene and 
flannel cloths; sodium bicarbonate; boric acid; soap; and ample wash¬ 
ing facilities. 

(b) Group £?; harassing anti nonpersistent casualty gases and 
smoke-producing clremical munitions) except WP . Magazines should 
have surface-hardened concrete floors arid free ventilation. Special 
equipment should include gas masks, gloves, saturated solution of 
sodium sulfite, saturated alcoholic solution of sodium hydroxide, lit¬ 
ters, and wool blankets. Masks wdl be carried at all times by per¬ 
sonnel in the magazine. 

(c) Group C: spontaneously inflammable munition, phosphorus 
(WP). Tins type magazine should have concrete floors with elevated 
sills to permit flooding. Special equipment include* tubs or barrels 
filled with water and l^rge enough to contain the largest component 
stored. In addition, there should be available rubber gloves and 
boots, sponges, pails, and copper sulfate solution. Where temperature 
cannot be controlled in storage, special care must be taken in the 
storing of shell containing white phosphorus. White phosphorus will 
melt at temperatures above 105* ; F. Upon cooling and solidification 
of the white phosphorus, a void is formed in the top of the shell 
filler (in the base if the shell is stored nose down; on the side, if 
stored on the sid«) adversely affecting ballistics upon use. Where 
temperature cannot be maintained below the malting point, storage 
should be arranged so that the ammunition is stored on its base, even 
if this requires rearranging rounds within their packing. Where this 
is Impracticable, the ammunition should be stored on its side. 

(d) Group D: incendiary and readily inflammable substances, 
TH, HC , CN, CN-DM grenades. No water is to be used in this 
magazine. No special precautions art* necessary except to keep water 
and fire away, and to remove leaking containers to prevent an ac¬ 
cumulation of loose material in the magazine. 

(4) Munitions from two or more groups will not be stored to¬ 
gether without the specific approval of the Chief of Ordnance. 
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1, Rockets. 

(1) Rockets should be stored in a dry, cool place, and never in 
the direct rays of the sun. They should not he stored where tempera¬ 
tures exceed 12G C F unless otherwise specified on the packing con¬ 
tainer, Rocket ammunition which is stored with motor assembled to 
the shell should be given special attention for safety. Rough handling 
must be avoided as the missile range of rockets greatly extends 
danger area in event of accident over that of ordinary fixed ammuni¬ 
tion, Stor&ge should be with nose down when possible, or if not 
possible, with all rockets in a smgle magazine pointed in the same 
direction. In above-ground magazines, the direction selected for 
positioning rockets should offer the least damage to personnel and 
property in ca&e of accidental ignition; in igloos, rockets shall not 
point toward door ends. Storage in above-ground magazines should 
be avoided whenever practicable. 

(2) Since rocket propelling charges are ignited by electrical 
means, care must be taken to protect rockets from being ignited by 
stray electrical currents such as might arise from contact with exten¬ 
sion cords, lights, or electrical tools. This hazard exists chiefly in 
loading and as^mbly operations. However, rocket ammunition 
pocked for shipment is'not any more susceptible than other types of 
ammunition nor is it susceptible to ignition by external sparks such 
as those which might be tfruck from steel wheels and rails. 

(3) Rockets should be stored alone whenever possible. How¬ 
ever, when combined storage is necessary, chemical-loaded rockets 
with oi without motors may be stored with similar chemical ammu¬ 
nition. Practice or inert-loaded rockets with motors may be stored 
with fixed and semifixed shell and shrapnel. Rocket motors not 
[itsembleri to the head may be stored %vith blank ammunition for 
cannon or with rockets to which they belong. 

m. Inert muter I uU. Inert materials or empty components of 
ammunition such as drill cartridges, target-practice projectiles, or 
empty shell should be stored in buildings v.-hich afford good protec¬ 
tion against moisture and dampness. Dummy or inert ammunition 
should not be stored in magazines with live or practice ammunition 
if other storage space is available. If it is necessary to store such 
items with live or practice ammunition, it will be segregated and 
identified clearly. They should be cleaned, repainted, and slushed 
when necessary and should not bo allowed to deteriorate. Shell 
should be carefully stored to guard against damage to the rotating 
band, 
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Section III 

STORAGE AT SUPPLY POINTS AND DUMPS 

175, SUPPLY POINTS AND DISTRIBUTING POINTS- 

«♦ General. The details concerning ammunition Supply points, 
as discussed in this section, are primarily applicable to those installa¬ 
tions in the Zone of the Interior and at posts, Camps, and stations. 
A complete discussion of the subject lor application to the Theater of 
Operations (the communication xorte and the combet zone) is con¬ 
tained in ordnance Field Manuals. 

If. Locution* Supply points and distributing points should be 
located in the best available network of roads and near a railroad. 

i\ Lay-out* In planning the layout of supply points and dis¬ 
tributing points, consideration should be given to the following; 

(1) Amounts and kinds required. It is desirable that a field 
unit supply train be able to take on its complete load from stacks in 
a straight line or in a single area without having to enter and congest 
another area of the supply point. 

(2) Ease OF access. They should be on good roads near, but 
not on, main highways. Conspicuous signs should be posted on roads 
leading in, and military police should be notified of names and loca¬ 
tions of dumps within their areas. 

(3) Traffic control. Roads should preferably be laid put in 
complete loops instead of vum-firouhds. This has an additional ad¬ 
vantage in that it provides access to piles from cither of two direc¬ 
tions. One-way traffic should be established. 

(4) Segregation by lotSl As a general rule, ammunition should 
be piled so the lot numbers are easily inspected. Quantities issued 
to a single unit should be, if practicable, all of one lot. 

i\. Fin*, proLc«'thm, 

(1) The principal hazards in the storage of ammunition in the 
field is fire, which may be spread by hot missiles resulting from ex¬ 
plosions in ona stack igniting packing material of nearby stacks, or 
by travel of the fire through grass, weeds, dry woods, etc. Effort 
should be made, therefore, to provide protective covering for stacks, 
such as concrete or metal shelters. Firebreaks should be cleared by 
burning out brush or by turning the soil over, unless the undergrowth 
is essential for camouflage, 

(2) The commanding officer will appoint a fire marshal who will 
be responsible for rigid enforcement of h re-preventive measures. The 
fire marshal will prepare rules covering nil local conditions and 
special fire risks. He will exercise strict fire discipline within depot 
or dump. 
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(3) Fire extinguishers, water barrel*, sand boxes, and other fire¬ 
fighting equipment should be provided. A supply of ropes and hooks 
should be kept on hand to tear down piles of boxes should they catch 
fire. Spontaneous combustion due to presence of greasy rags or oily 
waste should be guarded against The direct rays of the sun on 
ammunition, especially that containing smokeless powder. is likely 
to cause spontaneous combustion, 

176, STORAGE OF AMMUNITION AISD EXPLOSIVES. 

a. Glasses* When establishing dumps, the following classes of 
ammunition Are considered: 

Antitank mines 

Bombs (containing explosive D) 

Bombs, fragmentation 

Bombs, torpedoes, and aerial mines (not containing explosive D) 

Boxed artillery ammunition 

Chemical ammunition 

Fuzes, primers. detonators 

Grenades 

Mortar shell 

Propellent charges 

Pyrotechnics 

Separate-loading shell 

Small-arms ammunition 

i>, ^hiuntlty ami dial an ce, Those clasps should not be stored 
together. Whenever practicable, the distance between stack* and 
classes should be in accordance with paragraph 172. 

c. Prveauiiou*. 

(1) Ammunition and components should be stored st> that the 
neighboring piles will not be detonated by the explosion of one pile 
atid so that nut all of one type of component or complete round will 
be lost in any one explosion. There should be at least two piles of 
every type of ammunition or component stored. It is particularly 
important that fuzes, primers, detonators, etc., should be distributed 
an widely as storage facilities permit 

(2) Ammunition piled in the open should be raised off the ground 
at least 6 inches and protected from rain and direct sun by paulins. 
If drainage is not good, ditches should he <lug around piles. All piles, 
indoor and outdoor, should be made with liberal use of dunnage and 
away from contact with walls, barricades, etc., to insure free circula¬ 
tion of air. Where tarpaulins are used, adequate provision should be 
made for ventilation. The top of the tarpaulin should not test on 
the top of the stack or in contact with boxes but should be raised 
from the stack at least 6 inches. 
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(3) During the time ammunition is in dumps, advantage should 
be taken of every opportunity to place each round in good condition 
for firing. Lost fuze* hole plugs should bo replaced, burs in threads 
and rotating bantis removed, and any other defect that might affect 
the serviceability of ammunition should be corrected. However, the 
work should be done at a safe distance from the piles. 

(4) AM ammunition should be stored out of the direct rays of 
the sun. 

tl. Chemical h minimi Lion* Chemical ammunition should always 
be stored away horn other munitions, and gas shell should always be 
stored on their bases. The following additional precautions should 
be taken in storing and handling this type: 

(1) Shell should he stored so that a leaky container can be re¬ 
moved immediately upon detection. 

(2) Every man working near gas shell ihould be equipped with 
a gas mask. 

(3) Tubes of oxygen and first-uid equipment should be placed 
in conspicuous places in charge of 4 chemical noncommissioned of¬ 
ficer. 

(4) Should an accident occur and a worker be overcome, first-aid 
remedy will he applied and a doctor called. 

(5) Any type of ammunition exposed to gas must be cleaned 
with an oily cloth at once. 

(6) Conspicuous wind vanes should be set up in places where gas 
shell are handled. 

(7) Munitions containing phosphorus should always be stored 
alone and water-filled tubs kept available. Phosphorus ignites spon¬ 
taneously when exposed to atr, and submerging in water will extin¬ 
guish the fire only as long ns the material is kept submerged. Leaky 
phosphorus shell must be kept under water until they can he de¬ 
stroyed. 

(S) Pyrotechnics, incendiaries, and HC r CN-DM. and CN gre¬ 
nades should be kept dry. 

(9) Full use of dunnage should be mad*? iu storing chemical am¬ 
munition. 


Section IV 

PACKING AND MARKING 

177, GENERAL, 
a. Purpose of packing. 

(1) In order I hat ammunition may reach the firing litie in a 
serviceable condition, it is essential that each unit of issue be suitably 
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packed to withstand handling, storage. And transportation, Once a 
unit of ammunition has been removed from its approved container, 
there is no assurance of its continued serviceability, Therefore, neces¬ 
sary precautions should be taken in its further handling: and storage. 

(2) When a waterproof container is opened, the contents arc 
immediately subject to ttie effects of moisture which >s> the agent 
most active in causing the deterioration of ammunition. If immedi¬ 
ate use of the ammunition is not contemplated, the container should 
be effectively related. 

J>, Marking. 

(1) Marking includes painting, stenciling, and stamping of con¬ 
tainers and of the ammunition itself (par. 7). 

(2 ) Explosives and other hazardous articles offered for shipment 
on a common carrier will be marked to comply with Interstate Com¬ 
merce Commission regulations. These markings include the ICC 
shipping name and dangerous commodity designation. In addition, 
on LCL shipments, certain labels are required to indicate the nature 
of the contents. 

(3) Explosives and ammunition will be marked in accordance 
with Army Regulation, specifications, and drawings. Standard end 
special markings are listed in U- S. Army Specification No. 100-2E 
and are further described and explained in Technical Manuals and in 
other sections of this manual. Markings furnish essential informa¬ 
tion, permitting proper handling, storage, and is&ue of the round or 
component. 

(4) New painting or remarking of ammunition and components 
should be a facsimile of that on the original container or ammunition 
unless the Chief of Ordnance issue* specific .instructions to the con¬ 
trary. Explosives and ammunition obtained from salvage operations, 
or materiel whose identification has been lost, should be marked 
clearly to show the nature of the goods and, if offered for shipment, 
to comply with Interstate Commerce Commission regulations. 

178. PACKINGS. 

a. Design tnnl cunulrm-tLmu The design and construction of 
packings depend upon the hazard involved, the facilities for storage 
end transportation, and the protection required for the item packed, 

h. Type*. Wooden box^s and crates are used more often than 
other types. The trend in design is toward the use of standard 1-inch, 
or heavier, lumber. However, veneer boxes with reinforcing cleats 
and encircling wire have been adopted as standard in several in¬ 
stances. Wire-bound boxes cannot be roused as often a*> the heavier 
wooden boxes, but their low cost is an important factor, particularly 
when reuse of the box is not warranted, Cylindrical, watertight, 
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metal containers, bonding, one or more rounds or propelling charges* 
arc used for packing amrmjmtion intended for tropical climates. The 
ammunition may or may not be packed in fiber containers before 
insertion in the metal container. Some separate-loading propelling 
charges are packed in a waterproof bag and then placed in a fiber 
container. Four general types of packing—boK.es, crates, metal con¬ 
tainers, and fiber containers—are described below'. 

(1) Boxes. 

(a) End opening. One removable end. permitting boxes to be 
stacked on their sides and opened without removal from the stacked 
pile. 

(h) Cite.** type or hinged top. Permits repeated use and easy 
access to the contents. Most recent types have a toggJ e-type faslenef- 

(n) Boh find wirtgnuL Bolts and wingnuts hold down the top 
cover. These boxes are used for small-arms cartridges. 

(d) Metal. Used for small-arms cartridge packings and for stor- 
ing 40-mm ammunition. These sheet-steel containers are sealed by 
rubber gaskets under the cover. 

(2) Crates. Used for bombs, projectiles, components, and metal 
powder containers to give added strength and protection, and where 
packing in a closed box is not necessary. For some types of bombs, 
only steel crates are used in shipment Other crates are wooden, 
some of which may be wire-bound. 

(3 ) MitTAL CONTAlNJLtfS, 

(a) Cgrtr/d^e-sfo/a^e cases are cylindrical, moistureproof steel 
containers for packing separete^loeding propelling charges. A test 
hole is provided in the cover for air-pressure testing, 

(b) Meta} containers are used lor packing single rounds of artil¬ 
lery ammunition, either bare or in fiber container. Eight 60-mm, or 
four or one Bl-mm, rounds are also packed in metal containers. These 
metal containers are provided as standard for those theaters where 
waterproofing is essential. The single-round metal containers are 
cylindrical steel tubes with a detachable screw-type cover. The steel 
cover is provided with a rubber gasket and is clamped tight to the 
container by means of a spider, screw, and pressure plate. Cork and 
felt pads are furnished to provide a snug fit for the round or fiber 
container in which the round is packed. Some metal containers are 
provided with test holes for air-pressure testing. 

(4) Fiber containers. A slip-cover fiber container of the mail¬ 
ing-tube type used for the packing of complete rounds, separate¬ 
loading propelling charges for artillery weapons, hand grenades, as¬ 
semblies of boosters and fuzes, fuzes, and mortar ammunition, These 
fiber containers were formerly shipped in bundles of three, held to¬ 
gether by two clover-leaf-shaped, metal, end covers, Ftber containers 
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with complete rounds (57-mm through lOS^mm) may be packed two 
or four per wooden box> in crated clover-leaf 3-roiind bundles, or in 
single-round metal containers, Fiber containers for certain rounds of 
fuzed semifixed ammunition have covers at each end; the projectile 
and cartridge esse can then be inserted at opposite ends, relieving the 
neck of the cartridge case of excessive weight. In both single- and 
double-end containers, d U-shaped metal packing stop i*> used for 
fuzed projectiles. 

(5) Miscellaneous 

(a) Metal cans made of terneplate or tin plate are used for pack¬ 
ing gmall-arms cartridges, small components of ammunition* fuzes, 
rifle grenades, etc., individually or in small quantities, to preserve 
them against moialute. Metal liners for wooden boxes are also used 
in many types of packing of components, for certain small-caliber 
complete rounds where & moJsturepmof container is desired, or for 
shipments of smokeless powder. Stamless-steel-lined plywood boxes 
are generally used for storage of nitrocellulose cannon powders, 

(b) All-steel boxes of both Army-Navy design are used for storing 
nitrocellulose cannon powders having a web of 0.019 inch and more, 
Sheet-steel cylindrical drums are used for black powder, which is 
contained in a doth bag inside the drum. The drums are crated for 
overseas shipments. 

(c) Fiber cartons are used for packing primers or small fuzes, a 
small number being packed in each carton. The carton can be made 
moistureproqf by wrapping in a grade C, type I paper, conforming to 
U. S. Army No, 100-15 (JAN-P^121), and immersion in dip coating 
sealing compound conforming to U. S. Army No, 100-34 (JAN-F-115). 

(d) Packings known as “jungle-packs 1 ’ contain additional water¬ 
proof container & or envelopes so that the ammunition may better 
withstand hot humid climates* 

Cr Palletization (fig. 159) has been authorized to reduce han¬ 
dling time and save man hours in storage and shipment of certain 
types of ammunition. Pallets are constructed of lumber in accord¬ 
ance with ordnance drawings. When palletized ammunition is 
shipped, a notation to that effect will appear on the repship. 

179, REGULATIONS* 

». General regulations governing the packing, marking, and ship¬ 
ping of explosives and ammunition ar« set forth in AR 55-155. All 
shipments of explosives and ammunition made by the War Depart¬ 
ment will comply with applicable requirements of Interstate Com¬ 
merce Commission, Bureau of Explosives Regulations, Port and 
Harbor Regulations, State and Municipal laws, and pertinent Army 
Regulations. 
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1), Explosives and other dangerous articles offered for shipment 
on a common carrier will be packed to comply with Interstate Com¬ 
merce Commission regulations, but paragraph 14 (a), section I, of 
these regulations states that “shipments of explosives offered by or 
consigned to the War and Navy Departments of the United States 
Government must he packed, including limitations of weight, in ac¬ 
cordance with these regulations or as required by their regulations;' 
Any proposed departure from the requirements of Interstate Com¬ 
merce Commission regulations must be submitted to the Chief of 
Ordnance for decision, 

v. Military explosive and ammunition are packed in accordance 
with V. S. Army specifications and drawings. The methods of pack¬ 
ing specified are used not only to meet military requirements and 
protect the articles from damage in transit but are also designed to 
comply with Interstate Commerce Commission regulations* 

d. When shipments of explosives and other dangerous articles 
are to be made and containers which comply with U, Army specifi¬ 
cations for the particular article to be shipped are not available, Con- 
tamers complying with Interstate Commerce Commission regulations 
will be used. This applies particularly to the shipment of deteriorated 
explosives or ammunition, and to powder, explosives, and loaded com¬ 
ponents of ammunition obtained from salvage operations. 

e. Other regulations concerning packing will be found in the 
various Technical Manuals, Standard Nomenclature Lists, Ordnance 
Safety Manual 0,0, No, 7224, Ordnance Department Safety Bul¬ 
letins, and AR 55-470 (shipments by water )< 

180. SEALING, 

a. Packings are sealed for airtightne&$ by closing the test hole of 
airtight containers or cases with solder or a plug. Fiber containers 
are sealed with water-resistant adhesive tape- at the joint formed by 
the body and cover, but they are not considered completely airtight. 

Up After the contents are properly packed, each container is sealed 
in soma manner which will indicate whether or not the container has 
been tampered with. The method of sealing depends upon the type 
and construction of the container. Where metal strapping or wire 
is used around boxes, other seals are not necessary and will not be 
used in the future. 

181. MARKING. 

a. General- This paragraph covers markings for items as packed 
and shipped- For marking and painting on ammunition items them¬ 
selves, see basic color schemes given in paragraph 7; sections in 
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chapter 2 of this, manual; and other Technical Manuals on Am¬ 
munition. 

J) + On mumimiiLoti. The markings on undated bomba and un- 
crated shell serve also as a means of identification for shipping 
purposed 

c. On container*. 

(1) Containers of ammunition and explosives are marked to 
provide a ready means of identification as to contents. Packing con¬ 
tainers are also marked in accordance with Army Regulations, specifi¬ 
cations, and ICC regulations. 

(2) With certain exceptions given in AR 55-155, each package 
of supplies turned over for shipment on a Government bill of lading 
is marked with: 

(a) Name and address of destination of port officer (or code 
designation). 

( b ) Name and address of ultimate consignee. 

(c) List and description of contents. 

(d) Ammunition code symbol, published in ORD 11 SNL's. 

(e) Gross weight in pounds, displacement in cubic feet. 

(t) The number of the package. 0 

(g) The letter ^U. S. h in several conspicuous places.^ 

(h) Order number or contract number/ 

(7 ) Ordnance insignia, 

(j) Name or designation of consignor preceded by the word 
“From.”''" 

(k) Lot number, 

(!) Month and year packed. 

(m) Inspector's stamp. 

(3) The adhesive sealing strips on fiber containers are in the 
same color as ammunition item, in accordance with basic color 
scheme. Thus, blank ammunition has sealing strips in red, to indi¬ 
cate low explosive (black powder). It will be noted, however, that 
for rounds with high-explosive projectiles, the strips are yellow. 

(4) The top of boxes containing ammunition used in both Ameri¬ 
can end British guns (for example, some lots of 20-min ammunition) 
ore marked ''COMMON AMMN.” 

(5) For further information on regulations governing marking 
ot containers for shipment, consult AR 55-155 and AR 55-470 (ship¬ 
ments by water). Shipping names are published in ORD 11 SNL’s, 

(6} Markings on boxes, barrels, or Crates are made in stencil 
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black or stencil white, whichever is more appropriate. On boxes of 
nmmurtition which are stained brown, the marking is In yellow; on 
unstained boxes, the marking is black. When it is impracticable to 
stencil or paint the markings on the containers, or when a container 
is not used in shipping, at leagt two shipping tags bearing markings 
should be used The shipping tags may be of cloth, leather, metal, 
or waterproof paper, and are attached to ihe article by wire. The use 
of writing ink, chalk, or marking material other than waterproof ink 
or paint is prohibited, 

(7) Metal containers are painted olive drab; marking in yellow. 

(tt) Containers for green bag propelling charge, white bag pro¬ 
pelling charge, or section of propelling charge containing the black 
pov/der igniter are painted with greer., white, or red stripes, respec¬ 
tively. Containers containing igniters only are painted completely 
red. 

(9) Containers for rounds having high-explosive shell have a 
yellow strip; having chemical shell, a gray si rip (superimposed with 
yellow, red, or green bands to indicate smoke or gas fillers); or having 
ineit shell, a black atrip, 

(10) Containers for ammunition assembled with shell which 
have tike supplementary' bursting charge have stenciled thereon 
U W/SUPPL, CHG.” and the letter «P. ,p 

d. On pallet** Boxes, containers, Or undated shell and bombs 
are packed for shipment and storage in pallets. Pallets are marked 
so that the shipping name, weight, and cubic feet are stenciled On the 
top section of the pallet. The overseas address, tf any, is stenciled 
on two boxes, containers, shells, or homh^ both being in diagonally 
opposite corners of the pallet (fig, 159). 

182- LOT NUMBER, Lot numbers are basically described in chap¬ 
ter 1, section II, 


Section V 

SHIPPING 

183, GENERAL. The information contained in this section out¬ 
lines the special regulations controlling the shipping and transpor¬ 
tation of explosive* and ammunition. The general regulations are 
Contained in AR 55-155 which apply to government as w r ell as to 
commercial shipments. Shipments made by military establishments 
wii] comply with applicable requirements of these regulations and 
recommendations. When any difficulties are encountered in comply¬ 
ing with these regulations, a report in detail will be submitted to the 
Chief of Ordnance through appropriate channels. 
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1*4. REGULATIONS AND REFERENCES. 

a* Military. A list of publications controlling transportation of 
explosives is provided in chapter 5. 

U. Non military* Regulations for the transportation of explosives, 
inflammable, and other dangerous articles by rail, motor vehicles, and 
merchant vessels are prescribed by the Interstate Commerce Com¬ 
mission (for rail and motor vehicles, see par. 185) and U. S. Coast 
Guard (for merchant vessels, see Regulations) Governing Transporta¬ 
tion of Military Explosives on Board Vessels During Present Emer¬ 
gency and Regulations for the Security of Vessels in Port). 

Stale and municipal Ihwb* ordinances, and regulations. In 
addition to the Federal laws governing interstate transportation of 
explosives and other dangerous articles, each state and nearly all 
municipalities have laws or ordinance* regulating the transportation 
of explosives and olher dangerous articles within their jurisdiction. 
Shipments of explosives and ammunition will comply with applicable 
requirements of Interstate Commerce Commission regulations, Port 
and Harbor regulations, State and Municipal Uw$, and recommenda¬ 
tions by Bureau of Explosives. 

d> Rail regulalions. For these regulations, consult “Interstate 
Commerce Commission Regulations for Transportation of Explosives 
and Other Dangerous Articles by Freight,* published by the Bureau 
of Explosives, 30 Vesey Street, New York, New York; and see speciflc 
application by reference to items involved in index of Consolidated 
Freight Classification* 

185. INTERSTATE COMMERCE COMMISSION REGULA¬ 
TIONS. 

The transportation of explosive* and other dangerous articles 
within the limits of the jurisdiction of the United States is regulated 
by Federal law, Act of March 4, 1909. chapter 321, sections 232 and 
234 (35 Stat* 1134), a$ amended by the act of March 4, 1921, chapter 
172 (41 Stat. 1444-1445). and the Dangerous Cargo Act of October 
9* 1940 (Public No, 809, 70th Cong*), Violations of this act are 
punishable by severe fines and imprisonment. 

\t. Section 233 of the above-mentioned act, as amended, reads in 
part aj> follows; "The Interstate Commerce Commission shall formu¬ 
late regulations for the safe transportation, within the limits of the 
jurisdiction of the United States, of explosive* and other dangerous 
articles, which shall be binding upon all common carriers en¬ 

gaged in interstate or foreign commerce which transport explosives 
or other dangerous articles via any common carrier engaged in inter¬ 
state or foreign commerce by land or water.’* Section 235 of the Act 
of March 4* 1921 requires the shipper of explosives and other danger¬ 
ous articles to describe, pack, and mark all packages properly, and to 
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inform the agency transporting the packages of the true nature of 
contents. Violations of this act are punishable by severe fines and 
imprisonment, ICC Freight Tariff No. 3 prescribes regulations for 
transportation by water, 

e. Under the authority of the above-quoted act, as amended, the 
Interstate Commerce Commission has published regulations govern¬ 
ing the transportation of explosives and other dangerous articles by 
rail, motor vehicle (highway), and vessel. 

1-tKu U* S* COAST GUARD- The U, S- Coast Guard prescribes 
regulations governing the storage, stowage, and use of explosives and 
ammunition on board merchant vessels. It is responsible for security 
and supervision of vessels, which includes har-ges, unless specifically 
exempt. (See Regulations Covering Transportation of Military 
Explosives On Board Vessels During Present Emergency.) 

1«7. COMBINATION OF TYPES FOR SHIPPING M RAIL 
OR MOTOR VEHICLE. 

u» Regulations of the ICC restrict the shipping of different types 
of explosives and ammunition in the same car or truck. These restric¬ 
tions are specified in the Loading and Storage Chart of Explosives 
and Other Dangerous Articles and published in ICC Regulations. The 
restrictions may he summarized as follows; 

(1) Bulk initiating explosives may not be shipped dry. 

( 2 ) Initiating components such as detonating fuzes, blasting caps, 
boosters, and bursters may not be shipped with any other high- 
explosive item except when assembled thereto, A further exception 
is permitted in case of emergency certified by the Office of the Chief 
of Ordnance, in which case initiating components may bo shipped 
with high-explosive components provided they are separated by a 
3-foot sand barricade, 

(3) Fireworks may not be shipped with high explosives or black 
powder, 

(4) Chemical agents may not be shipped with high explosives or 
black powder. 

Jttfl, RAIL SHIPMENT. 

a. Loading. When loading freight cars for shipment (figs, 160, 
161, and 162), Bureau of Explosives Pamphlets No. 6 and 6A should 
be consulted. These pamphlets govern the methods of loading, stay¬ 
ing, and bracing of oarload and less than carload (LCL) shipments of 
explosives and other dangerous articles, loaded shells (projectiles), 
and loaded hombs not covered in ordnance drawings* Ordnance draw¬ 
ings, specifications, and standard practice sheets contain certain tech¬ 
nical information requited in the carloading and storage and marking 
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of ammunition. They may be obtained by applying directly to the 
Office of the Chief of Ordnance. The Chief of Ordnance has com¬ 
piled a series of volumed drawings, coveting ammunition storage, 
loading, and blocking which are in class and division 19-48, Items 
are listed by Ammunition Identification Code Symbol, packing, draw¬ 
ing, and abbreviated nomenclature. For information on legal require¬ 
ments, consult ICC regulation*, 

Li. The cargo should be studied and decision on appropriate stow¬ 
age made beforehand, The car best suited for the needs at hand 
should be ordered. When the car arrives, it should be given a thorough 
sweeping and inspection for protruding nails and bolt heads, which 
must be removed or covered with wood. The sides of the c&r should 
be boarded up where necessary to obtain an even bearing and proper 
dunnage (see Bureau of Explosives Pamphlets), Substantial gang¬ 
ways should be provided; obstructions which may prevent free entry 
to the car removed; the immediate vicinity cleared of leaves, dry 
grass, and other inflammable materials; and the brakes set and wheels 
chocked. During loading operations, the car and magazine door 
should be closed when engines or speeders are passing. Cars should 
not be left partly loaded unless it is impossible to finish loading at 
one time, in which case car doors must be securely locked After 
loading, the shipment should be properly braced and stayed, the car 
properly sealed and placarded (see ICC regulations), and a per¬ 
manent record of car numbers kept. Too much importance cannot 
be placed on proper blocking and staying. In many cases the bracing 
may seem excessive for the packages involved; however, if a car 
loaded with packages of explosives, moving at a rate of 5 miles per 
hour, should bump a solid train of loaded cars, the packages may be 
aubj acted to a pressure as high as 5 times the total weight of packages 
involved. For example, under these circumstances a 58^pound box 
momentarily approaches 290 pounds of pressure. In unloading cars 
the same safety precautions that have been outlined above should be 
observed. An inspection must be made of the method of blocking, 
staying, and condition and serviceability of contents before releasing 
a car for shipment. All cars that have contained explosives should 
be carefully swept end all placards* removed. Sweepings should be 
thrown in running water, burned, or placed in a metal receptacle for 
later disposition. All shipments received in a badly damaged condi¬ 
tion should be reported through channels to the Chief of Ordnance. 

r. Certified carts Interstate Commerce Commission regulations 
require the use of a '‘certified car 1 ’ for shipment of many explosives; 
refer to ICC Freight Tariff No. 4 for exceptions, A "car certified*’ for 
shipment of certain explosives (see ICC regulations) must be signed 
in duplicate by a representative of the carrier and of the shipper after 
shipment is loaded and properly braced. Two of these must be 
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attached outside the doors or to the sides of the car, one on each side, 
in addition to required explosive placard. 

d. Spoiling loaded cars. Loaded railroad cars will not he left 
in the open area between magazines, where they may act as an inter¬ 
mediate step it\ propagation of an explosion. Railroad loading and 
unloading facilities for ammunition should toe separated from inhab¬ 
ited buildings, public highways, and public railroads in accordance 
with quantity-distance requirements, chapter 3, section II. Cars 
should not remain at the loading or unloading facilities longer than 
24 hours. Not more than one car should be permitted at the unload¬ 
ing facilities at one time (this does not apply to Ports of Embarka¬ 
tion). Additional cars should be held on an isolated spur. Cars 
containing ammunition should not be in groups of more than three 
when spotted on the 3pur t and the groups should be separated by 400 
feet. Before cars containing explosives and ammunition are moved 
by a locomotive, the air brake couplings must be coupled and tested 
to assure that the air brakes are in proper working condition. When 
cars are spotted and engines are detached, the hand brakes must be 
set. During the moving of a car by pinchbar, a man must be stationed 
at the hand brake at all times. “'Dropping/' “bumping/ “kicking/ or 
the use of the flying switch with cars loaded with explosives and 
ammunition is prohibited. 

o* ln$p«clioti of Incoming ahipmenl*. 

(1) All railway cars before entering a military installation, must 
receive complete exterior inspection. This includes examination of 
car seals for tampering, and verification of numbers against shipping 
papers and bill of lading to insure that cars have not been opened in 
transit. If car seals have been tampered with or do not correspond 
with documents, or sabotage is suspected, the car should be inspected 
by authorized personnel at a special location. 

(2) Complete interior inspection is made when the Cars ere 
opened. Check contents for conditions and Serviceability, and block¬ 
ing and staying methods if damage is prevalent. 

1»9. WATER SHIPMENTS, 

a. Regulations, Shipments of explosives and other dangerous 
articles aboard vessels (including lighters and barges) by commercial 
service shall conform to the regulations prescribed by the U. S. Coast 
Guard Regulations Governing Transportation of Military Explosives 
on Board Vessels during present Emergency, and ICC Tariff No, 3. 
These regulations permit the transportation of military explosives and 
ammunition in accordance with requirements of the War and Navy 
Departments. AR 55-470 contains regulations governing transportation 
of military' explosives, inflammables, and chemical materials. Also 
regulations of ports and harbors of the cities and states affected 
should he consulted and Complied with. 
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h. Pm^utiuni) and safe handling. 

{1) Transportation of explosives, except small-arms ammunition, 
on ships carrying passengers is prohibited except for combat loading 
and other operational requirements which may be excepted upon 
decision by competent authority. Equipment to be used for ship¬ 
ment should be inspected and declared as acceptable by duly author¬ 
ised port authorities. Regulations covering use of fires, stoves, gaso- 
line, matches, smoking, flags, anchors, lamps, hooks, etc., should be 
consulted 9nd strictly complied with, Persons under the influence of 
liquor or dmgs should not be permitted on board a vessel while load¬ 
ing, unloading, or transporting of explosives and ammunition is in 
progress. No repairs other than emergency repairs shall be under¬ 
taken while any explosives are on board as cargo, and operations with 
equipment necessitating the use of open flames or acid is prohibited 
except upon special permission of port authorities. Explosives shall 
be stowed and segregated by groups according to Coast Guard regu¬ 
lations. 

(2) Ammunition or explosives in bulk may be stowed in a hold 
before or after other cargo, provided all precautions are made against 
the hazard of articles being dropped from the sling. As far as prac¬ 
ticable all work in connection with the construction of a magazine, 
or other conditioning of holds, decks, or batches, shall be completed 
prior to actual loading of ammunition or bulk explosive*, 

(3) The floors of all magazines and holds shall be cleared of all 
rubbish, discarded dunnage, and spilled explosives, and swept broom 
clean before any ammunition or explosives sire loaded onto the vessel. 
Buddings shall also be examined and any residue of previous cargo 
removed therefrom. 

(4) The hatches of the vessel will be kept closed except during 
loading or unloading operations, and when so dosed will be covered 
with tarpaulin and battened, 

(5) If loading or unloading is not completed during operational 
time, proper precautions will be taken to guard and protect the cargo 
against tire, and a sufficient crew will be left in charge to handle the 
vessel in case of emergency. Docks should be kept clear of rubbish, 
etc. Ammunition and explosives should not be left on a dock or 
elsewhere unless proper guard is provided or delivery made to author¬ 
ised persons. Explosives and ammunition will not be left on board 
overnight unless such action is necessary incident to their transporta¬ 
tion. Lighters should not be tied up to that part of a vessel or dock 
where the fi reroom or boiler is located. Explosives should be kept as 
far away from the boiler room and engine room as is possible. 

(6) The use of oil or chemical burning Lamps or lanterns Is pro¬ 
hibited when loading. Only electric lanterns will be used when a 
movable artificial light is necessary. 
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(7) Lighter*, barges, scows, and tugs engaged in hauling vessels 
or vessels berthed at an ammunition loading pier loaded with explo¬ 
sives must have their funnels or smoke stacks Covered with screening 
of suitable size to prevent the escape of sparks. This screening must 
be renewed whenever it is broken. 

(8) Magazines (cargo space) for explosives and ammunition and 
all metal obstructions and constructions must be lined entirely with 
wood or authorized wood substitute not le$s than 1 inch thick, nailed 
with cement-coated nails and countersunk. 

(9) Explosives awaiting removal or delivery should be stored 
outside the dock or wharf when practicable and every possible effort 
must be made to reduce the time of such storage. Storage of these 
materials must be in a safe place and away from dangerous articles. 

(10) package tA explosive and ammunition must not be handled 
rough!} 7 ! fhrown, dropped , dragged, or rolled over each other or over 
ducks, 

(11) Metal hand hooks shall not be used in handling packages of 
explosives. Cant hooks shall not be used for raising or lowering 
barrels, drums, or other containers of explosives, 

(12) Containers of explosives showing evidence of damage or 
leakage shall not be accepted for transportation or storage on board 
a vessel. Recoop«ring or repacking of damaged or faulty containers 
should be done at a safe distance from the vessel. 

] 90. MOTORTRUCK SHIPMENTS. 

a. Regulations. 

(1) Regulations governing transportation of ammunition and ex¬ 
plosives by truck is fully covered by ICC Motor Carrier Regulations, 
part No. 7, for commercial carrier, and AR 55* 155 for government- 
operated vehicles, and will be strictly adhered to, Most states and 
cities* towns, villages, etc., have their own laws concerning the trans¬ 
portation of explosives and other dangerous articles within their 
jurisdiction. The local authorities of those sections through which 
motor shipments will pass should be consulted and their rules, regu¬ 
lations, and recommendations as to the best route to follow in order 
to avoid congested areas, be strictly adhered to. On request, local 
public safety authorities will provide escorts or guards for movement 
of explosives through their jurisdiction. If compliance with these 
rules is impracticable, the matter shall be referred to the Chief of 
Ordnance in detail, 

(2) Except in cases of emergency, shipments of ammunition or 
explosive materials, except small-arms ammunition, will not he 
shipped by motortruck without prior approval of the War Depart¬ 
ment. This does not apply to local or nearby hauling but it is in¬ 
tended to prevent truck shipment where rail or water facilities are 
available. 
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(3) Explosives and other dangerous articles will not be shipped 
by any commercial highway carrier nor will local drayage thereof by 
any commercial concerns be engaged, unless the carrier or drayage 
concern files a certificate with the Controlling transportation officer 
Slating that said carrier or drayage concern will comply with all laws 
and regulations promulgated toy federal, state, and local governments 
and municipalities that may be applicable to and govern each par¬ 
ticular shipment of explosives and other dangerov; articles. Motor 
Carriers not licensed by the ICC may transport explo&ives in interstate 
commerce provided parts 2, 3. 6, and 7 of the Motor Carrier Safety 
Regulations are observed, 

(4) When government-operated vehicles are used in transporting 
explosive material, the shipping officer will take all necessary and 
reasonable precautions to insure safe transit. Except in time of 
emergency, the shipping officer will be responsible for the observation 
of all ICC regulations applicable. If the commanding officer of an 
arsenal or depot or a general or field officer of the line declares the 
shipment as an emergency, the shipping officer will take every rea¬ 
sonable precaution to insure safe movement of the explosives, toxic 
gases, or other dangerous articles while in transit on government 
reservations and public highways. 

(5) When trucks have been loaded and ready for movement, the 
drivers will be informed of the true nature of the explosives on the 
trucks, the 6re hazards, the methods to be used in fighting fires involv¬ 
ing the truck or cargo, the misbile distance in case of explosion, proper 
distance to maintain between other trucks, and any other information 
that will bring about safe delivery of the shipment to its destination. 

(6) Any explosive or ammunition accepted for rail shipment is 
equally acceptable for movement by truck (pan 188), and loading 
and storage chart for items that may be loaded on motor vehicles is 
similar to that used on railroad cars. For further description, see ICC, 
part No, 7. In passenger-carrying vehicles, however, explosives and 
chemical agents may not be transported, except small-arms ammuni¬ 
tion, laboratory samples, and clasa B solid poisons, or shipments 
weighing less than 100 pounds. 

h+ Precaution* anil *afc handling. 

(1) Every precaution against fire must be observed. Trucks 
should be inspected daily to ascertain that electric wiring, lights, 
brakes, gasoline tanks, and lines are in good working order, the engine 
clean of dust and oil, and the engine pan is free from accumulations 
of dirt and grease. Accumulations of oil or grease splashed from 
the universal joint, transmission, or other moving parts, on the under 
side of the footboards or body of the car should be cleaned thoroughly 
after each long trip or day 1 * work. Leaking gasoline tanka or lines 
should be repaired immediately, and lighted dgarette&j cigars, pipes, 
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and open lights must be kept away from the vicinity when filling 
gasoline tanks. When necessary to use matches, only safety matches 
may be used. They must ho kept in a metal container m the tool 
box. User of Strike any whore" matches is prohibited. The amount 
of waste in a truck should be kept to a minimum, and oily and clean 
waste should be separated. Trash should not be permitted to ac¬ 
cumulate in the tool bo*. 

(2) All trucks will be provided with at least one properly filled 
lire extinguisher. ‘’All drivers and other employees should be in¬ 
structed as to the best methods of extinguishing gasoline fire* with 
Pyrane and should be impressed with the fact that in nearly all cases 
there is time to extinguish a firs, as it lakes an appreciable time to 
heat ammunition to the point where it will explode. A box contain¬ 
ing % cuh'tc feet of sand should be carried on t*ach vehicle. 

(3) When ammunition and explosives are being transported in a 
convoy of trucks, U is advisable that they do not become widely 
separated but h safe distance between each truck be maintained to 
avoid danger of collision. The convoy should be stopped once each 
hour during the trip, to inspect each truckload, in a location not 
within or close to limits of cities, towns, or municipalities. Driving 
through congested areas should be avoided when possible. Trucks 
should maintain a moderate speed and make a full stop at railroad 
Crossings. Unauthorised persons will not be permitted to ride on 
trucks. If a truck catcher 6re, the other trucks will proceed to a 
safe distance in case an explosion may occur and guards posted at a 
distance of several hundred yards on each side of the truck to stop 
all traffic. In case a truck breaks down and cannot be towed to its 
destination by one of the other trucks, a two-man guard should be 
stationed and the post to which the convoy is proceeding should be 
notified so that a truck can be dispatched at once with loading per¬ 
sonnel to relieve the disabled truck of its load. 

(4) Fuzes oi 1 other detonating agents should not be transported 
with other explosives. An exception is ammunition for cannon shipped 
with fuzes or boosters assembled. The load should be well braced «nd 
stayed and tarpaulin spread to protect the load from the weather 
and from sparks. Aa an ICC War Emergency Regulation, fuzes may 
be transported with other explosives if a 3-foot sand barrier separates 
the fuzes from the other explosives, 

(5) Explosives and ammunition should not bo unloaded or piled 
immediately back of the exhaust. This regulation is intended to 
apply to bulk shipments of ammunition by motor truck. No regu¬ 
lations will be construed to prohibit the carrying of complete rounds 
of artillery ammunition, including fuzes and primers, in one vehicle 
by combat units. 

(6) When transporting artillery ammunition, all projectiles 
should be parallel to the side of the truck so that the projectile will 
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not roll back against the tail gate of the truck. If it is necessary to 
place more than one layer of projectiles in the truck. Strips of plank¬ 
ing should be placed over the first layer of projectiles to protect the 
rotating bands from becoming deformed through contact with other 
projectiles when the truck is in motion. 

(7) No container of explosives or other dangerous articles may 
be accepted by a motor CQrrier if damaged or in a leaking condition. 
Any container found broken or leaking during transit may be repaired 
when practicable and not dangerous, Repairs should be done in 
accordance with best and safest practice known and at least 100 feet 
from other explosives or ammunition. If the damaged container 
cannot be repaired, it should be reinforced by heavy wrapping paper 
and twine, placed in another storage box, and surrounded by dry fine 
sawdust, dry clean cotton waste, or wads made from dry newspapers 
and box cover securely attached. When leaking and damaged con¬ 
tainer is beyond recooperage, it may not be transported beyond the 
minimum distance necessary to reach a place where the explosive 
may be disposed of with safety. 

(8) Trucks must have pneumatic rubber tire*, and brakes on all 
four wheels, 

(9) All artificial lighting must be electric. 

(10) Fuel tank inlets and connections should be equipped with 
a device to relieve internal procure and placed so that no overflow 
can spill on the exhaust, and exhaust pipes will be protected by a 
properly constructed flame baffle. 

(11) The floors of all vehicles must be tight and exposed metal 
on the body covered or protected with wood or nonmetallic material, 

(12) Lighting equipment on vehicles should be in conformance 
with the standards prescribed by the ICC or the law* of the state 
within which the vehicle is operating. 

(13) Motortrucks containing explosives will never be taken into 
a garage or repair ship for repair or storage unless it i$ an open, sun- 
shaded garage where no open-flame lighter burner is in use. 

(14) When possible explosives will be transported during day¬ 
light. 

(15 ) ICC rules forbid transportation of explosives on any full or 
pole trailer, 

(16) Interiors of trucks must be free of bolts, nails, or other 
projections which may damage containers. 

(17) The entire load must be within the body of the vehicle, and 
the tailboard of gate must be closed and secured during transit 

(18) The engines of all trucks must be stopped, all brakes set, 
and wheels chocked before loading and unloading, 
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(19) Loaded trucks will not be left In the Open area between 
magazines as they may act as an intermediate step in propagating an 
explosion. 

(20) Refueling should be reduced to a minimum. The electric 
ignition, system should be turned off and the engine stopped during 
the refueling process. If the engine is provided with a magneto, it 
should be grounded. 

(21) For any continuous trip longer than 8 hours, the driver 
must be accompanied by an assistant. Smoking will not be permitted 
in the cabs of vehicles transporting explosives. The car will not be 
left unattended on a public street or highway. 

(22) Every shipment of dangerous explosive will be delivered 
only to a person authorized to receive it. except such shipments as 
are placed in magazines which are immediately thereafter locked 

(23) Motor vehicles carrying explosives or ammunition will have 
the prescribed placarding with lettering no less than 3 inches high on 
a suitable background. Four “Explosive 1 ’ signs are required, one on 
the rear, front, and on each side. When transporting more than one 
class of explosives or dangerous articles, no more than one kind of 
sign lettering or placard need be displayed and that one must be the 
one which designates the most dangerous article being transported. 

(24) In case of accident, all unbroken packages and as much of 
any broken packages as possible will be carefully gathered and re¬ 
moved to a place of safety in order to prevent fire or explosion. 
Care should be taken not fo produce sparks. In the event that & 
motor vehicle is entangled with another or with an object or struc¬ 
ture, no attempt will be made to disentangle the vehicle until the load 
is removed to a place 300 feet from the vehicle or any habitation. 
Inhabitants and other vehicles will be warned of the danger. 

(25) When explosives and ammunition are being transported by 
truck from railroad loading and unloading facilities to or from the 
magazine area, a route should be selected which avoids travel through 
congested areas of the post 


Section VI 

INSPECTION AND SURVEILLANCE 

J9K DEFINITIONS* 

a, Inspection. Periodic and special visual examinations which 
may include gaging, weighing, or investigation of components as re¬ 
quired fur the purpose* of determining the current serviceability of 
the Stocks on hand and detecting evidences of deterioration. 

h* Maintenance, The Care taken and work done to keep the am¬ 
munition in good condition. 
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4 \ Surveillance. Observation, inspection, investigation, test, study, 
and classification of ammunition and ammunition components and 
explosives in movement, storage, and use, with respect to degree of 
serviceability and rate of deterioration. 

d + (trailing. See chapter 1, section II. 

192* INSPECTION OK MAGAZINES AN 11 MAGAZINE AREAS. 

a. Magazines and magazine areas should be inspected once a 
month, or more frequently as may be required by regulations and 
conditions, to see that all conditions are normal, that neither humid¬ 
ity nor temperature is or has been toe high within the magazine and 
that containers are in a satisfactory condition. 

1>. The following is a summary of conditions that should apply 
when ammunition is inspected; 

(1) The location of magazines should conform to the quantity- 
distance tables in regard to distance from inhabited buildings, from 
public highways and railroad^ and from each other, 

(2) The magazine area should be well guarded and protected 
against fire. 

(3) The required firebreak* should be provided and free from 
Fubbish and inflammable material. 

(4) The magazine* should be well and suitably constructed. 

(5) The magazine* -should be in good repair, dry, and well venti¬ 
lated. 

(6) The interiors of magazine# should be clean and neat with 
stores arranged in orderly piles. 

(7) The requirements of the Mixed Storage Chart, paragraph 
173, should be met. 

(ft) The stores should be properly identified by lot number and 
piled with no more than one lot in each pile. 

(9) Outer containers should be securely closed. 


(10) Loose rounds, damaged containers, empty containers, paint, 1 

oil, waste, rags, tools, and other prohibited articles should not be 1 

present in the magazine. i 

(11) All ammunition, explosives, and load components (except 1 

small-arms ammunition) should be stored in segregated magazines I 

and not in buildings used for other purposes. I 

(12) Exudate should be removed from magazines promptly, } 

(13) Files of publications should not be kept in magazine 


193. SMOKELESS POWDER. 

h, Smokeless powder in bulk and separate-loading propelling 
charges should be inspected to see that all containers have lids fas- 

564 




TM 9-1900 


Par*. 193-194 


Care, Hcift<lling } arTd PresF-n'Ettion 


tened firmly in place. that containers are airtight and in good condi¬ 
tion. They should be examined for evidence of having been subjected 
to moisture and dampness and, in warm weather and climates, the 
records of the maximum-minimum thermometer examined. Metal 
containers of separate-loading propelling charges should be air-tested. 
Air-testing personnel should he familiar with the odor of decomposing 
powder and should note Carefully the odor from each container as it 
opened for air test. 

(1) When smokeless powder reaches an age at which it may be 
expected to deteriorate with increased rapidity, each container is in¬ 
spected at least every 12 months. Propelling charges of lots that 
satisfactorily parsed previous inspection should bo reinspected at 
12-month intervals, If it appears that it will be necessary to with¬ 
hold inspection so that the elapsed time will be greater than 14 
months, prior authority will be obtained from the Chief of Ordnance. 
Methods of inspection and tests to be performed are laid down each 
year by the Chief of Ordnance and published in WDSB 0-AMM 7- 

(2) Where the number of defective propelling charges in any 
one lot reaches 10 percent, the balance of the lot will thereafter bo 
inspected at 6-month intervals, 

b f During inspection, minor repairs such as tightening Lacings and 
replacing gaskets should be effected. 

i‘. In large magazines, instead oi dating each methyl-violet lest 
paper individually, a record may be kept in the magazine of the date 
of inspection. If any lots containing such undated papers are shipped 
elsewhere, the date of last inspection which normally appears on the 
tost paper will be $hov.'n on the shipping ticket 

194. FIXED AND SEMIFIXED AMMUNITION AND GRENADES* 

a. All stocks on band should be inspected to see that they can be 
readily identified as to kind and lot number end that the ammunition 
has not been subjected to moisture and dampness. Containers should 
be examined to see that they have not been opened nor individual 
rounds removed from their sealed Containers. Serviceable rounds 
turned In by troops should be examined to see that they have been 
properly repacked and sealed. Unserviceable rounds on hand should 
be examined to see that they are packed in closed containers and 
inquiry made to ascertain that they have been reported for disposition. 

h. When any large number of rounds of fixed or semifixed am¬ 
munition has been in storage S years or mure, provision should be 
made for the inspection of the propelling powder from representative 
lots of the rounds. This requires disassembly of the round and 
should be done with extreme care by experienced personnel only. 
Request may be made of the appropriate service command lor ship¬ 
ping representative rounds of the lots to ordnance establishments or 

365 





Pare. 194-1*5 


TM 9-1900 


Care, Handling,find Preservation 


for an ammunition inspector to supervise the disassembly and inspec¬ 
tion. These representative rounds should be examined as follows; 

(1) Three packages representing each lot will be removed from 
the magazine* to a location in accordance with safety requirements, 
and one round of ammunition will be selected at random from each 
package. These rounds should be removed from the magazine and 
disassembled with care. Immediately after the shell is removed from 
the cartridge case, the odor from the powder will be noted. AH in¬ 
stances of the odor of nitrous fumes will be reported. In general, any 
charge containing an excess of one percent deteriorated grains will 
have a marked odor of nitrous fumes. If nitrous fumes are detected! 
the smokeless powder from that round will be destroyed, the primer 
fired, and the balance of the round shipped to the nearcat ordnance 
depot. The entire lot will then be held for disposition. 

(2) Semifixed ammunition will be inspected as described above 
except that, when the charge is contained in bags, the bags only will 
be inspected for partial or total discoloration and subjected to a 
manual test to determine the serviceability of the cartridge case 
cloth. Rounds containing bags which are discolored or spotted, in 
which (he bags are w r eak due to deteriorated smokeless powder, will 
be disposed of as described above. 

(3) Mortar shell grenades, mines, and rockets arc inspected as 
in subparagraph a t above, except that extreme care is taken to see that 
wU grenades and grenade fuzes are in containers which are so effec¬ 
tively closed th«t the articles cannot be easily removed and handled. 

(4) A report in duplicate for each lot inspected will be for¬ 
warded, through channels^ to the Chief of Ordnance. 

c. Cartridge cases should be inspected, as occasionally burs, pro¬ 
jection*, and slight imperfections are formed on the mouth of cas&s 
during seating or crimping operations on an assembling machine. 
Such irregularities must he removed so that tlie rounds may chamber 
correctly. The use of yow**r-driven grinding wheels on loaded ma¬ 
teria) is prohibited Although it is preferable that no filing or grind¬ 
ing be done on loaded cartridge cases, the careful use of a file for this 
purpose may be permitted when necessary. When filing, the rate 
must be limited so that the heat generated will not be dangerous* 
Protection should be given the primer. 

I9S. SMALL-AH MS AMMLMTION- 

a. TM 9-1990 and WD5B 9-AMM 4 should be available for 
reference. 

b. An examination should be made to verify the following; 

(1) That all ammunition on hand is properly identified. 

(2) That outer container seals have not been broken or liners 
opened, 
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(?i) That covers of partly filled outer containers are firmly 
fastened. 

(4) That en excessive quantity of grade 3 am munition has not 
accumulated. 

(5) That grade 3 ammunition has been reported (par. S), 

(6) That there is no great accumulation of serviceable rounds of 
ammunition not packed in clips of bandoleers or in the regularly 
prescribed manner. 

(7) That there is no accumulation of otherwise serviceable am¬ 
munition not identified by lot number. 

c. The contents of representative containers of lots that have 
been in storage for 1 year should ha inspected for corrosion, season 
cracking, dents, or other defects of the cartridge case, and for loose 
bullets or split tracer bullets. 

cl. Serious defects should be reported at once and, if the number 
of defective cartridges is greater than 20 percent, the lot should be 
bald for instruction* from the Chief of Ordnance. 

196. Bl LK EXPLOSIVE*, 

a* High explosives ami black powder. Black powder in bulk, 
practice bomb and smoke-puff charges, TNT in bulk and blocks* ex¬ 
plosive D, and dynamite should be examined to see that the con¬ 
tainers are in good condition, that there are no open containers* and 
that explosives are not sifting from the corU&iiver& Black powder 
containers should bo examined for rust and for evidence that con¬ 
tainers have been opened in an improper manner, such a$ by the use 
of a cold chisel, hatchet, or other unsuitable tool Dynamite con¬ 
tainers should be examined for signs, of exudation and other evidence 
of nitroglycerin on the Case or on the floor. 

h. Bulk powder (smokeless). 

(1) Bulk powder ol lots that satisfactorily passed previous in¬ 
spections should be reinspected at 12-month intervals. The action 
provided in para graph 193 a applies when it appears the period will 
be greater than 14 months. 

(2) Bulk powder from lots in which 10 percent or more of the 
lot was found defective will be reingpected at (>-montb intervals, 
Each box will be opened. If the powder smells of nitrous fumes, 
or if the N/JO methyl-violet paper has turned white, that box will 
immediately be segregated and subsequently disposed of. Bulk 
powder segregated v-'ill be reported on Ammunition Condition Report 
as grade III for disposition by the Chief of Ordnance, If neither of 
the above defects are found, a new dated N/lO methyl-violet paper 
will be placed in the box, and the box returned to storage. If the 
amount of defective powder in any one lot equals 10 percent of the 
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lot, the balance of the lot will be inspected thereafter at 6-month 
intervals, 

(3) For further information, see WDSB 9-AMM 7. 

197. SKPAKATE-LOA))l!N<; SHELL. 

a. Separate and unfixed fclicll should be inspected to see that 
they are piled in the manner, and with the clearance, prescribed in 
chapter d. section II. Shell should be inspected for rust or corrosion 
and some of the fuze hole plugs should be removed to see that the 
threads are not burred or rusty and that the cavily is clear. Fuze 
hole plugs which require excessive force to remove should not be 
removed in the magazine. When necessary to remove such plugs, 
barricaded protection should be provided. Bands should be protected 
against dents, cuts, and pressure from upper layers of shell, Shell 
should be examined to sea that they are properly painted and marked 
as required. TNT or amatol shell should be examined (or exudate. 
Any exudate formed on shell or the floor should be scrubbed up with 
hot water or acetone. Exuding shell should be reported and held for 
disposition. Exudate is an oiJy brown liquid that oozes out around 
the thread id the nose of -a shell. It is inflammable and may carry 
small particles of TNT, If the exudation h slight, the service com¬ 
mand or department ordnance officer may permit the shell to be used 
after the exudate has been thoroughly cleaned off. If the exudation 
5s excessive and drips on the other shell or the floor, the shell will not 
be used. 

Ijk When it becomes necessary to recondition the exterior sur¬ 
faces of projectiles, they should first be thoroughly cleaned. Metal 
does not stop rusting unless all signs of rust are removed from the 
shell. Light engine oil should be applied and cleaned off with dry- 
cleaning solvent after 2 or weeks; then paint, with one coat of 
primer and one, or two if necessary, coats of paint. Provision must 
be made for stenciling lot numbers and other identifying marks on 
projectiles and storing them so that the shell may be readily identified 
by lot number, 

19£b BOM US. The requirements for the inspection of fragmenta¬ 
tion bombs ara similar to those for fixed ammunition, General- 
purpose bombs are inspected to see that the regulations laid down for 
storage are strictly complied with. Examination should be made for 
exudate, rust, and corrosion. Fin assemblies should be protected. 
Fuze hole plugs should be removed from representative sample to see 
that threads and cavities are in good condition. Painting and mark¬ 
ing should be in accordance with regulations. Exuding bombs are 
cleaned the same as exuding shell (par, 197 a), but there are no 
restrictions as to their issue. 
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199. SUBMARINE MINE EXPLOSIVES. All submarine mine 
explosives, including bulk TNT and blasting caps, should by in¬ 
spected annually. The inspection of TNT will be made as required 
by paragraph 106 and the inspection of electric blasting caps as re¬ 
quired by paragraph 200. In addition, representative samples will he 
tested with an approved-type electric blasting cap circuit tester. Any 
questionable blasting caps should also be tested with the circuit tester. 

200. FUZES AND SMALL ITEMS* Fu 2 es and other small loaded 
components and ammunition items should be examined to see l hat 
they are stored in sealed containers and well protected against mois¬ 
ture, Partly filled outer containers are examined to see that they 
have been properly rescaled. A check should be made to see that the 
components are suitable for use with the ammunition on hand and 
that the required number is available. Components which have been 
in storage more than 1 year will have a representative outer container 
of each lot opened and the contents examined for rust, discoloration, 
and corrosion. Satisfactory items are resealed by ruddering con¬ 
tainers or sealing with friction tape and a coat of shellac, Ques¬ 
tionable items will not bo issued but will be reported to the Chief 
of Ordnance for disposition* 

201. PYROTECHNICS. Pyrotechnics should be examined to see 
that oil containers ore in good condition, and that they are effectively 
closed so that the contents cannot be easily removed or handled* 

202. UHFMICAL AMMUNITION- Chemical ammunition should 
be inspected to see that it is stored so that any leaky container can 
be readily removed and that facilities for handling leaky containers 
are available. The ammunition should be examined monthly for 
leaks and every F5 months for rust or corrosion. Boxes should be 
examined to see if tlurrH are any instruct ions thereon requiring the 
destruction or use of the contents by a certain date. Containers 
which develop lenk=> should be reported, through channels, to the 
Chief of Ordnance. Such reports should include information aa to 
type* lot, date discovered, nattire of leak, and whether apparently 
caused by defective material or improper handling, and disposition 
made of container or disposition recommended. 

20J4. INERT COMPONENTS* Inert or empty components of am¬ 
munition should be inspected to see that they are properly protected 
a gainst rust and common, or if they need a renewal of a protective 
coating of paint or grease, 

201. OUTDOOR S TORAGE- Ammunition stored outdoors should 
be frequently inspected fur signs of deterioration or loose components. 
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205. REPORT OF UNSERVICEABLE AN1J DEFECTIVE AM¬ 
MUNITION. 

a. When the material in the hands of troops is inspected, inquiry 
should be made as to any ammunition failures experienced since the 
date of the last inspection, and whether such failures have been re¬ 
ported. If no report has been made through channels to the Chief 
of Ordnance, all available details of failures will be collected and so 
reported. 

b. If the inspector finds defects in ammunition which will require 
the expenditure of labor or funds to correct, ha should take care to 
examine a sufficient number of containers or rounds to insure a 
report on average conditions and not isolated cases. The examination 
of fire containers, selected at random, should be sufficient for a report 
that will reflect average conditions. 

206* PUBLICATION F1IJJ. 

a. A file of pertinent Technical Regulations, Technical Manuals, 
Field Manuals, WDSB's, Ordnance Field Service Bulletins, and Ord¬ 
nance Department Safety Bulletins, together with a copy of the 
Ordnance Safety Manual, 0,0 Form No. 7274, will be kept complete 
and up-to-date. The service command or department ordnance of¬ 
ficer or his assistant should determine, when inspecting ammunition 
at a post, camp, or station, that such files are available and their 
contents thoroughly understood. 

b. Additional information regarding, inspection and surveillance 
may be found in chapter $ r 


Section VII 

RENOVATION 


207* DEFINITIONS* 

a, Renovation denotes oil activities, necessary to place ammuni¬ 
tion in a serviceable condition, which involve disassembly of the 
item. Such disassembly does not mfian that which is involved in 
ordinary operation such as the fuzing and unfuzing that may be per¬ 
formed by a gun crew, hut that which involves the opening of a joint 
which originally was intended to be permanent, as shown by crimp¬ 
ing, staking, or cementing. Renovation may be necessary to replace 
a component which has become unserviceable or undesirable because 
of deterioration, damage, or change of design. Renovation of ammu¬ 
nition includes such reconditioning, salvage, and destruction of un¬ 
usable components as may be required. 
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]k Recomlillotiiiig demotes those maintenance and repair activi¬ 
ties which do not involve replacement of unserviceable components. 
It includes such operations as derusling, repainting, restencihng, repair 
of containers, and superficial repair as removing dents from cartridge 
cases and straightening bomb fins, etc. 

c. JVlainU* nance is an all-inclusive term involving reconditioning 
and renovation as defined above. More specifically, maintenance is 
the maintaining of stocks of ammunition, ammunition components, 
and explosives in serviceable condition for immediate u$e. 

<\. Salvage include* operations necessary to disassemble or break 
down ammunition and ammunition components in order to recover 
therefrom all materials and components which are or may be service¬ 
able or which may have value as scrap, 

20tt. DESTRUCTION OF UNFIT OR UNSALVAGE AMMUNI¬ 
TION. Ammunition or its components which ary unfit for salvage or 
are unsafe to handle at* disposed of by such methods of destruction 
as detonation, burning, or dumping at sea, as described in chapter 4+ 

2m, AUTHORITY TOR RKNOVATION. 

a + Renova Mon of ammunition, ammunition components, and ex¬ 
plosives will be undertaken in the Zn ny of the Interior only upon 
receipt of specific authority and instructions from the Chief of 
Ordnance, 

h- Thy Chief of Ordnance issues orders for renovation operations 
based upon one of thy following! 

(1) Surveillance imports from an ordnance activity tu which am¬ 
munition inspectors are assigned, either in thy United Slates or the 
overseas departments. 

(2) Reports of functioning or other tests, either surveillance, 
acceptance, or special 

(3) Reports from thy using services usually originating from ord¬ 
nance officers assigned to class I. II, or III installations or with com¬ 
mand organizations. 

(4) Reports of malfunctions and accidents from the using serv¬ 
ices, submitted in accordance with AR 750-10, which may disclose a 
desirable engineering charge. 

210. SAFETY RKQlI1REMENTS. 

m Renovation should be performed in an isolated area or build¬ 
ing specifically designated for that purpose. The quantity of explo¬ 
sives present should be ihe minimum necessary to carry out the 
operation. These opera I ions should be carried out in conformity with 
the quantity-distance requirements of chapter 3, section II, based 
upon the total qu»ntity at thy operation. The number of persons 
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permitted at or near the operations should be kept to a minimum, 
The area or buildings should be free of loose explosives, waste paper, 
and other combustible material. All work will be performed under the 
direct and competent supervision of experienced personnel. 

Ip. Renovation operations are hazardous and require a thorough 
knowledge of the activities involved, the. hazards to be guarded 
against, and the precautionary methods necessary for greatest protec¬ 
tion to personnel and property. The equipment used must be de¬ 
signed with this in mind and, in many instances, operations must lx? 
conducted in workrooms barricaded for the protection of personnel 
and property in the vicinity of the hazardous operations. Barricades 
may be of three general types: reinforced concrete, metal, or earth, 
or any acceptable combination thereof. The height and thickness of 
the barricade are governed by the renovation requirements. The 
decision as to the number and type of operations to be conducted 
behind a barricade should be based on the hazards involved, and the 
barricade, equipment, and tools to be used should be designed to 
make the best and most efficient use of the protection afforded by the 
installation. 

21 l. SAFETY REGULATIONS FOR MAINTENANCE ANI) SAL¬ 
VAGE OF EXPLOSIVES OR AMMUNITION. 

a* Ammunition or explosives shall not be renovated or salvaged 
within a magazine where other ammunition or explosives are stored. 
These operations shall not be carried on within the magazine area 
unless the site, empty magazine, buildings, or cars in which the work 
is done are devoted exclusively to such work, and are specifically 
approved by the Chief of Ordnance, Such operations may be carried 
out in an empty mngazine or in the open at intraplant quantity- 
distance requirements, but in no case at less than 100 feet front the 
nearest location of explosives, 

h. The quantity of explosives or ammunition involved or present 
in any operation at one time in one location shall be limited to the 
minimum quantity nece^ary to carry" out the operation, thus; 

(1) Black powder, 100 pounds. 

(2) Separate-loading propelling charges-—1 open container, and 
four closed containers. 

(3) High explosives are limited to one open container of 100 
pounds and four closed containers. 

(4) Smokeless powder limits shah be one Open Container and 
nine closed containers. 

n. Hazardous operations, such as those involving tlte removal of 
boosters from shells* and the disassembly of fuzes and grenades, shall 
be barricaded to reduce operating hazards. Disassembly of ammuni- 
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tion and bombs and other similar disassembly operations shall be 
performed behind an adequate barricade. Examples are: 

(1) Disassembly of loaded boosters, bursters, loaded fuzes, loaded 
primers, and blank ammunition, 

(2) Removal of boosters and fuze seat liners from loaded bombg, 
base plugs from loaded projectiles, and loaded boosters from loaded 
shells. 

i\. The following, and very similar disassembling operations may 
be performed without a barricade provided the assembly has been 
usual and the ordinary equipment, tools, and methods used in the 
assembly sre sufficient to accomplish the disassembly without the 
application of undue force. Care must be taken to ascertain that the 
surfaces to he separated are not corroded, contain no hardened glue 
or other binding agents, and are not sealed with metallic calking. If 
undue force is necessary, these operations must be accomplished be¬ 
hind a barricade, 

(1) Removal of loaded fuzes and fuze welt cups and ignition 
cartridges from loaded shells, 60-mm and SI-mm primers, and dis¬ 
assembly of projectiles and cartridge cases in fixed ammunition, and 
the removal of set screws from loaded projectiles, 

(2) When stake punch marks must be removed with drilling 
equipment, the equipment must be provided with a positive stop to 
prevent the contact of the drill with the fuze or booster pans, or with 
the explosives in the shell or its contents. 

(3) The removal of hand grenade fuzes from loaded grenades 
must be performed immediately in front of a suitable protective tank 
equipped with an effective baffle, into which the grenade can be 
deposited should a premature ignition of the tiring medium occur, 

e* When soldering operations are performed upon metal contain¬ 
ers, precautions shall be taken to insure that they contain no loose 
grains of powder or explosives dust. 

f. All salvage components must be kept separate until disposed 
of in accordance w r ith Army Regulations or directions of the Chief of 
Ordnance. 

212. EQUIPMENT FOR BARRICADES 

*, Normally the equipment required for barricaded operations 
consists of a suitable barricade, holding devices, operating device, 
means of following the operation, and method of safely transmitting 
power required for the operation, 

(1) A suitable barricade is one that will afford the necessary 
protection to personnel and property. The location of the barricade 
should be such that it will equal or exceed the minimum safety dis- 
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tftnees required by the class and quantity of explosive involved; as 
shown in paragraph 172. 

(2 ) A suitable holding device, located to the rear of the barri¬ 
cade, may consist of some form of & vise or jig on either a fixed or 
an adjustable base, placed in such a manner as to hold the item in 
a centered position so as to permit the proper application of the oper¬ 
ating device, 

(3) A suitable operating device may be a wrench or other tool 
designed to fit the item for the work to be performed. 

(4) A suitable means for observation may be furnished by a 
mirror or series of mirrors located so as to keep the personnel at a 
safe distance from the operation. 

(5) A suitable method of transmitting power to the operating 
device normally consist^ of a shaft extending through the barricade 
and should have a positive stop on th** operating *idc to prevent its 
being blown forward through the wall, in event of an explosion. Per¬ 
sonnel should not be exposed in a direct line with a shop which 
extends through a barrio ade, 

213* TOOLS AND SUPPLIES. Tools and supplies for ammuni¬ 
tion renovation are listed in ORD 10 SNL N-500-GA and described 
in TM 9-1905, Other tool* and equipment that have to be designed 
should meet strength requirements and guard against the introduction 
of chemical, mechanical, or electric hasards over and above the nor¬ 
mal hazard of the ammunition and explosives involved. When ex¬ 
posed explosive* are involved, the use of safety tools and equipment, 
which may be made of nonsparking metals, wood, or fiber, is required 
The use of certain types of nonsparking tools must be judicious, how¬ 
ever, because certain types of nonsparking metals may form sensitive 
salt compounds with certain types of explosives; for example, the use 
of any copper-bea^ng metal with explosives containing nitrates, 

214. MLANISING OPKItATlONS* 

a. In planning normal operations, the sequence of operations 
should be considered in foui separate phases (not considering move¬ 
ment to and from storage): 

(1) DJSASSEMHL.Y GROUP. Removing packing materials, and dis¬ 
assembling ammunition preparatory to renovation, 

(2) Reassembly group. All preparation for and proper reas¬ 
sembly of the item. 

(3) Finish group. All necessary reconditioning and returning 
Of the items to their packages, with necessary package marking and 
repair. 

(4) Disposal group* Disposing of all unserviceable or unusable 
component parts, waste explosives, efc n that may accumulate during 
renovation operations. 
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Section VIII 

PRECAUTIONS FOR PRACTICE FIRING 

215, GEM£ltAL. Specifications, standards, and limits of precision 
are prescribed for the manufacture and preparation of ammunition. 
In spite of this, inherent limitations exist and malfunctions of ammu¬ 
nition may occur. The immediate problem is to prevent the occur¬ 
rence of malfunctions wherever possible, to minimise the effect when 
they do occur, and to avert, through experience, similar malfunctions 
in the future. The general safety precautions, chapter 3, section I, 
should be observed wherever applicable. The specific regulations 
and precautions for the use of each type of ammunition given in 
this section and in chapter 2 will be observed. 

216. GEtNKKAL FKtXAlJTIONS HKFQRK FIRING. 

a* StaUib of ammunition lots. A check should be made to 
determine the status of the lot of ammunition intended for issue. 
Ammunition should not be fired it the lot number is not positively 
known. If defects which may affect the safety and functioning of 
the ammunition are found in « lot graded as suitable for firing, a 
prompt report of the condition will be submitted to the service 
command or department ordnance officer. Firing of that lot of 
ammunition will be suspended pending instructions front the proper 
ordnance officer. If malfunctioning occurs during firing, a prompt 
report on the ammunition lot will he made as prescribed in AR 750-10. 

hi Alteration* and *(ih«ti]uiiunr*. Any alteration of loaded am¬ 
munition except in accordance with specific instructions from the 
Chief of Ordnance is hazardous and therefore prohibited. Serious 
and fatal accidents have resulted from substitution of propelling 
charges, fuzes, primers, and projectiles, and from the local prepara¬ 
tion and loading of practice ammunition, including grenades, pyro¬ 
technic^ etc. 

c. Placing ammunition. All ammunition at the firing point will 
be so placed as to minimize I he possibility of ignition, explosion, or 
detonation in of accident 91 the gun position. It should be 

in a dry place and protected from the direct rays of the sun hy 
tarpaulin or other covering. There should be ample circulation of 
air through and on all sides of the stack: Erratic ranges and dan¬ 
gerously high pressures may result from overheated ammunition. 
White-phosphorus shell will hi? stacked (preferably with the base 
of the projectile down, all hough if the temperature is not expected 
to exceed 105° F, this precaution is not necessary) in a space cleared 
of all combustible material, away from personnel and other ammuni¬ 
tion. All components in the field should he stored separately and 
in small amounts to minimize danger from accidental burning of 
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powder or detonation of projectiles, fuzes, And primers. Chemical 
ammunition is stored away from other types of ammunition. 

d, Safety zones- Data for delimiting safety -tones for ranges in 
tiring smalt arms, artillery weapons, and chemical-war fare weapons 
will be found in AR 750-10. 

e. Smoking, Smoking by anyone handling, or in the vicinity of, 
explosives o« ammunition ia prohibited. 

f 4 Ligihl*. Use of any lights other than approved Lanterns or 
flashlights in the vicinity of explosives or ammunition is prohibited. 

«. Handling. Care should he taken nut to drop project ilea, 
powder container*, or tuxe or primer containers. Project should 
not he allowed to strike together* AJ2 safety precautions tor bundling 
ammunition given in Technical Manuals afid in this manual will 
be rigidly observed. 

h. Parkings* Moisture-resistant seals of packed ammunition 
should not be broken until the ammunition 5s ready to be used. 
Rounds should not be withdrawn from containers until they are 
ready to be 6red unless the ammunition is to be loaded directly 
it] io the caisson. Safety devices on fuwill be removed just 
before firing and at no other time. Components of rounds prepared 
for firing but not bred will he returned to their original condition 
and packings and appropriately marked and reseated. Such com¬ 
ponents will ht* used first in subsequent firings in order that stocks 
of opened packings may be kept at a minimum, 

L Cleanliness. The complete round or each component should 
be inspected by a member of the gun crew for burs, dents, gravel, 
dirt, grease, and other materials before loading into the gun. A cloth 
should be kept nearby for wiping off grease, dirt, and foreign matter. 
Ammunition must be clean and free from dents, which will interfere 
with proper seating of the round, before it is placed in the weapon. 

217. GENERAL lMtKCAl TIOISS DURING AND AFTER FIRING. 

n. Dvfrc-ia und liielfuruUunin^s. AR 750-10 provides that all 
officers having charge of filing must make a report to the local 
ordnance officer of any ordnance materiel issued to the troop* which 
malfunctions in firing or ruveals defects either ill firing or in storage, 
including such malfunctions and defects as ai-o noted in target-practice 
reports, ft is iht* fluty of the local ordnance officer to investigate 
all cases of mHlIunctmning and defects observed by him or reported 
to him, and to report serious cases te the Chief of Ordnance through 
the service command ordnance officer. Whenever an accident occurs 
which results in injury to personnel or damage to materiel, the lot 
of ammunition will be suspended from use and an immediate report 
wiJJ be made directly to the Chief of Ordnance by the ordnance 
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officer under whoso supervision the materiel is maintained or issued. 
One copy of this report will be sent to the service command ordnance 
officer. Accidents of a serious or potentially aarious nature require a 
report by the quickest means of communication available. Insofar 
as practicable all evidence will be preserved and not be disturbed 
until the arrival of an investigating officer. 

b, Protection ni personnel. AR 750-10 gives the regulations 
and details for protection of persons in the vicinity of the tiring point. 
Any individual in the military service who observes a condition 
which makes firing obviously unsafe will immediately command 
‘‘CEASE FIRING.*' If at a distance from the unit firing, he will 
make the prescribed signal to halt firing, When chemical ammuni¬ 
tion other than smoke is fired, all persons will be provided with 
gas masks. Consult AR 750-10 for regulation* governing the use 
of service ammunition for training purposes, 

c. Firing through trees. When firing ammunition from a mask 
of trees, a premature burnt may result if a fired shall or shrapnel 
strikes the branch of a tree. The striking of even a twig by a shell 
fitted with a time fu 20 may derange the setting or deform the time 
ring and cause a premature hurst. 

<L Dud*, A dud is a discharged but unexplodad bomb* projectile, 
or grenade. It may result from defects in the fu*e, booster, or charge: 
bom tho unscrewing of fuses in flight; or from the character of the 
ground at the point of impact. Whenever a dud can be readily 
located and examined without moving it, an effort should be made 
to determine the cause of the failure, A dud is a source of danger 
and if improperly handled may explode and injure personnel. A com¬ 
paratively slight blow or disturbance may cause it to explode. Duds 
should be destroyed in place (for methods of destroying see chap¬ 
ter 4). 

218 . SMALL-ARMS AMMUNITION- 

a. Inspection- Small-arms ammunition will be examined before 
issue The procedure for examination and the defects to look for 
are described in TM 9- 1Q90. WDSB 9-AMM 4 contains essential 
information concerning the grading ot small-arms ammunition and 
tV^e disposition of fired components and unserviceable rounds in 
accordance with AR 775-10, Lots having more than 5 percent of 
defective cartridges will be subjected to 100-percent inspection, defec¬ 
tive rounds culled out, the serviceable cartridges repacked prior to 
issue, and report made to the Chief of Ordnance. Normally, small- 
arms ammunition will have no visual defects unless it has been stored 
for a considerable period; ammunition with less than 5 percent 
visibly defective round* may be issued without 100-percent inspec¬ 
tion, If 20 percent or more are defective, the lot is withdrawn from 
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service and held for disposition* The post ordnance officer should 
iee that the troops are instructed as to the kinds of visible defects 
which can be readily detected and the correct manner in which to 
cull ammunition- Particular attention should he paid to incipient 
cracks which are not easily detected unless the thumb is pressed 
against the bullet* thus exposing the crack in the cartridge case. 
Defective cartridges will be considered as grade 3 ammunition, 

],< Identification. Since different types of small-flrms ammuni¬ 
tion are of similar appearance* the kind of ammunition being issued 
will be strictly checked from the markings on the packing, 

c. Firing blank cartridges. Blank cartridges should not be fired 
at a representative enemy at distances less than 20 yards* aa the 
wad or paper cup may fail to break up. 

d. Mi*fires anil hangfire*. 

(1) For procedure in the event of an apparent misfire, see chap¬ 
ter 2> section L 

(2) When a hangfire occurs, in any lot, its use should be sus¬ 
pended and a report will be made as prescribed in AR 750-10 to 
the post ordnance officer, giving the number of the Jot involved. 
The ammunition lot thus affected will be withdrawn and replaced 
by serviceable ammunition. 

w Lodged bullet*. When a bullet lodges in the bore of a rifle, 
pistol, or machine gun, U should be removed by the application of 
pressure from the muzzle end of the weapon. To attempt to shoot 
the bullet out with another cartridge is extremely dangerous and 
therefore prohibited. 

f* Defective rounds, Dented cartridges, cartridges with loose 
bullets, or otherwise defective rounds should not be fired, 

g* Misfires in blank firing. Misfires in which the primer ex¬ 
plodes but fails to ignite the powder charge have proved dangerous 
in firing automatic arms with blank-firing attachment*. Some of the 
powder is blown into ifie bore and becomes lodged in the blank¬ 
firing attachments. A series of such rounds will cause an accumula¬ 
tion of powder sufficient to result in serious damage when ignited 
by a normal cartridge. When misfires in excess of 5 percent occur 
in firing blank cartridges, the firing of that lot of ammunition will 
be suspended and reported to the Chief of Ordnance* 

h. Armor-piercing am munition. The use of armor-piercing 
cartridges is prohibited in demonstrations in which tanks take part. 
When using armor-piercing ammunition, the cotes of bullets which 
fail to penetrate will rebound. The radius of rebound depends on 
several factors but may be estimated as a maximum of 100 yards 
for caliber .30 and 200 yards for caliber ,50 armor-piercing 
ammunition. 
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h Protection of ammunition* After a container of am munition 
is opened and cartridges issued, each man should take care of his 
own ammunition. The primer should be protected from blows by 
sharp instruments, as such a blow might explode the cartridge. 

j. U*e of nil or greane. The use of oil or grease on cartridges is 
prohibited. These agents cause injurious abrasives to collect in 
automatic weapons and produce excessive and hazardous pressures 
on the rifle bolts when nonautomatic rifles are fiTed r NOTE: This 
res friction is not applicable to 20-mm ammunition. 

2 \ 9. AltTlIjLERY AMMUNITION. 

□- Examination. Before firing, representative samples from each 
lot Of ammunition should be examined for visible defects such a*> 
exudation, corroded fuzes, looseness of projectiles in cartridge ce^es, 
damaged rotating bands, and excessive moisture and dampness, etc. 
If these defects are likely to cause difficulty when the fuze is set 
or the round is loaded into the gur^ or question exists as to the 
safely and functioning of the ammunition, it should not be used 
until it has been examined by the service command ordnance officer 
or his assistants. Care should be u&ed in condemning ammunition 
from use, as shell which are exuding slightly can be made service¬ 
able as prescribed in War Department Supply Bulletins. Often, 
fuzes which are only slightly corroded or discolored are serviceable 
and can be used, 

b, Packings. If the ammunition is packed in individual tin or 
fiber containers, the containers should be opened by means of the 
tear strip provided; the round should nol be withdrawn from tha 
container until it is to be fired unless the ammunition is loaded 
directly into the caisson. All powder charges except the charge to 
be served to the piece for the next succeeding round will be kept 
in their containers. 

c. Placing <vf aminutution. At the firing point, ammunition 
which is not carried in caissons should be located to ths left of the 
caisson, and not directly to the rear of the gun. It should be 
protected from moisture, dampness, and the direct rays of the sun 
by a tarpaulin so placed that air can circulate through the pile. 

<1. Propelling charge*. 

(1) Premature ignition. The powder charge for a round will 
not be brought near the breech of the gun until the preceding round 
has been fired, the powder chamber carefully sponged with a wet 
sponge or cleared of any possible smoldering remains by use of the 
gas ejectors, and the face of the mushroom head has been wiped. 

(2) Flarebacks. When the breechblock is withdrawn, the gsses 
remaining in the bore sometimes pass to the rear and ignite upon 
striking the air, regardless of the direction of the wind. Flames of 
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varying length and intensity result. Precautions must be taken to 
prevent the flame from reaching a new propelling charge, as well as 
to prevent serious burns to the breech detail. 

(3) Blending, propelling charges will be fired a$ received 
Blending will not be resorted to except in special cases where the 
necessity therefor has been approved by the Chief of Otdnance, 
who will furnish the necessary instructions, 

(4) Erratic and excessive pressures. Erratic pressures or 
ranges may be due to deteriorating propelling charges, improper 
ignition of the propelling charges, defective or loose rotating bands, 
and, in the case of separate-loading ammunition, improper wrapping 
or lacing of the charge. Excessive pressures are likely to develop 
if the diameter of the propelling charge is altered so as to'prevent 
the projection of the flams from the igniter to the front of the 
powder charge. For further information, see AR 750-10, All powder 
lots giving excess pressures should lie Immediately suspended from 
use, pending instructions from the Chief of Ordnance. 

(5) Maximum ranges. The term "‘supercharge” is purposely 
used in referring to the propelling charge required to give maximum 
range. It cannot be too strongly emphasized that the “normal charge” 
should be used always within the ranges obtainable, and that the 
use of supercharges must be avoided e*capt where maximum ranges 
are necessary. If this is not complied with, excessive wear of the 
guns will result. With multisection propelling charges, the complete 
charge is used when supercharge is desired; only the base section 
and such lower zone increments as may be required are used in the 
lower and intermediate ranges. Where the charge is of base and 
increment type, only the base charge is used when the normal charge 
is desired. 

(6) Igniters, 

(itj When loading the separate-loading propelling charge into 
the gun, be sure that an igniter is always on the end of the charge 
toward the breech. The cloth used for assembling igniters is dyed 
red and indicates clearly the end which should be at the fear of 
the chamber. The red dye also indicates that the igniter contains 
black powder. Undyed igniter cloth has been used, however, for 
■some propelling charges now in the service. In this case the igniter 
end can be identified by the quilting used to hold the black powder 
in position and by the words ‘’IGNITING POWDER" stenciled on 
the igniter. 

(h) Propelling charges should not be placed in the gun with the 
igniter fastened to them by safety pins. Before firing, the safety 
pins should be removed and the igniter pad attached to the charge 
by sewing, the stitching being caught in at least three places, 120 
degrees a pan. 
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(c) It is the practice to pack one igniter in each cartridge-storage 
case. Surplus igniters remaining after firing should be destroyed 
in accordance with chapter 4. 

(7) Tags and protector caps. Igniter-protector caps and 
data tags will be removed from propelling charges before loading 
into the gun. 

e. Difficulties in loading or extracting ammunition. 

(1) Difficulties in loading or extracting ammunition may be due 
to dented or bulged cartridge cases, or to foreign material in the 
chamber or bore of the gun. When the cartridge case is hard to 
extract, an inspection of the chamber should be made to determine 
whether the chamber is fouled, scored, or pitted. If it is fouled, it 
can be readily cleaned; but if it is pitted or scored, a report should 
be made to the post ordnance officer. The use of a tool to strike 
the base of a cartridge case to chamber rounds is prohibited. Per¬ 
sonnel should be protected in case a round is partially chambered 
and the breechblock is completely closed. In a heater chamber, 
ignition of the propellent powder may occur. 

(2) If a projectile cannot be readily extracted from the gun or if 
a projectile becomes separated from the cartridge case when the 
breech is opened, it should be fired out, if possible, particularly if 
the cartridge case will slip over the base of the projectile and will 
chamber in the normal position. If the cartridge case will not slip 
over the base of the projectile, the cartridge case should be shortened 
the necessary minimum amount; when this is done, a reduced charge 
should be used (approximately half of a normal charge) because of 
the reduced obturation, particular care being taken that the point 
of impact of the projectile is such as not to endanger personnel or 
property. If this is not possible, the projectile should be removed 
under the direct supervision of an officer, using a rammer which 
bears only on the projectile and provides for clearance around the 
fuze. 

(3) If a rammer is used, extreme care should be exercised to 
prevent any force from being applied against the fuze. The Edwards 
rammer, designated as RAMMER, unloading, Ml, is provided for 
this purpose for use with 75-mm point-fuzed projectiles (fig. 163). 

(4) The removal of the projectile, whether by firing out or by 
ramming, should be done under the direct supervision of an officer. 

f. Misfires. When a misfire occurs, the following precautions 
will be observed: 

(1) Fixed or semifixed ammunition. Two attempts will be 
made to fire, except in the case of guns which cannot be recocked 
without opening the breech. Upon failure to fire for 30 seconds, 
the misfired round will be removed. If it is not possible to remove 
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the round from a hot tub* within 45 seconds after the original 
misfire, water should be played on the barrel until it is cool The 
safest time to remove a misfired round of fixed ammunition is 
between 30 and 45 Seconds after its occurrence, 

(2) Separate-leaping ammunition, 

(a) Two attempts will be made to fil’d the primer before it may 
be removed. If the primer is heard to fire, a minimum of 60 seconds 
wiJJ be allowed before the breech may be opened and the faulty 
charge removed. The faulty charge must be stored separately from 
Other charges. 

(b) If the primer is not heard to fire, two more attempts to 
fire will be made. Then proceed as follows: 

1 . If the primer can be removed by a person standing clear of 
the path of recoil, After 2 minutes have elapsed, the primer may 
be removed Atuj a new one inserted. If the second primer fails, 10 
minutes should be allowed to pass and then the breech may be 
opened. 

2. If the primer cannot be removed safely as described above, no 
attempt will be made to Open the breech or replace the primer for 10 
minutes. 

(c) Misfire primers should be handled carefully and disposed 
of quickly, owing to the chance of a primer hangfire. Further infor¬ 
mation will be found in AR 750-10 and the Technical Manuals and 
Field Manuals pertaining to the piece. 

g. Fufcuft, 

( 1 ) Extreme cere must be taken in handling and assembling 
fuzes to shell or bombs. Alt fuzes must be treated ay delicate mecha¬ 
nisms. .The forces which arm a fuze on tiring a weapon can be simu¬ 
lated by rolling or dropping; and a fuze $0 a rtnvd may be functioned 
by the impact of a blow or by dropping. 

(2) In the assembly of fuzes and projectiles* the fuze body, 
threads, adapter, and fuze cavity must be inspected to insure that 
grit, grease, or other foreign material is not present. This is necessary 
for proper seating of the fuze without the use of excessive force. 
Cleaning of the fuze cavity should be accomplished with a piece of 
cloth and a small &tick which can be inserted into the cavity. Fuze- 
hole lifting plugs should not be removed except for inspection or 
when the lure is about to be inserted. 

(3) When ammunition or projectiles are issued fuzed, no attempt 
will he made to remove the fuzes without specific authority and 
instructions from the Chief of Ordnance* 

(4) Fuzes will not be altered. Any attempt to alter or disas¬ 
semble fuzes in the field is dangerous and is prohibited except under 
specific direction of the Chief of Ordnance. The only authorized 
assembling or disassembly operations are screwing the fuze into the 
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projectile if the round was not issued fuzed, or unscrewing the fuze 
from the projectile if not fired 

(5) Every precaution should be taken to keep moisture away 
from powder-train time fuzes. 

(o) Time fuzes are always issued set "'safe/' and if not used 
after making a setting they should be reset to safe before storing, 

(7) When ready to be loaded into the gun, each round which 
contains a time fuze or point-detonating fuze should be kept out 
of the path of recoil until recoil of the previous round has token 
p]acn; this practice will prevent a heavy blow on the fuze. If 
fuzed rounds are accidentally struck in this manner, they will not be 
fired under any circumstances hut will be immediately placed in a 
segregated Location and reported to the post ordnance officer for 
examination and necessary action. 

(8) When checking the accuracy of fuze setting by cutting trial 
fuzes, no fuz* should be cut more then twice. 

220* BLANK AMMUNITION* 

u. Only blank ammunition furnished by the Ordnance Depart- 
men l will be used. Blank ammunition is issued to the using services 
in complete rounds only. Smoke-puff charges or blank ammunition 
will not be improvised when they are not provided. 

In If kept intact, handled with care, and protected from heat, 
the complete round of blank ammunition is comparatively safe. The 
following precautions, however, should be observed: 

(1) Under no circumstances will rounds of blank ammunition 
be tampered with in the field. 

(2) Blank ammunition should ;iot be removed from the fiber 
container sooner than is necessary before firing. Remaining rounds 
should be kepi away from Ihe gua 

(3) Identification of the ammunition before firing must be 
poailivcs, and no attempt should lx? made to use it in a gun other 
than that for which it is intended. 

(4) Ary round in which the chipboard closing cup is not firmly 
in place should not be fired and should be handled with care, until 
disposer! of as directed in chapter 4. 

221. PYROTKt:IiNICS, CRKNADEST AND CHEMICAL AMMU¬ 
NITION. 

a. Pyrotechnics and grenades should be located some distance 
cither to the right or left of the firing points, never directly behind. 
Protective measures against grass fires should be provided, and ex¬ 
treme cart- should be taken to prevent a grenade or piece of burning 
pyrotechnic material from dropping into boxes of ammunition. 
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Pyrotechnics which hove been unsealed should be disposed of as 
pipvided in OFSB 3-9 r 

l>. In order to prevent accidents from the use of Jeth&l or toxic 
chemical ammunition, no jive chemical ammunition other than non- 
toxic smoke and nontoxic lachrymatory gas will be Used for training 
purposes, including target practice, demons! rat ions, and tactical exer¬ 
cises, except under the personal end direct supervision of a commis¬ 
sioned officer of the Chemical Warfare Service. This limitation does 
not apply to the use of instructtonal gas identification &ets or detona¬ 
tion gas identification sols. Smoke-producing materials will not he 
released in training within 300 yards of personnel, livestock, buildings, 
equipment, or other objects which may be damaged. Equipment 
contaminated with corrosive acids produced by liquid smokes will 
be washed with water as soon as possible except wh^n other methods 
of protection or cleaning are prescribed in the appropriate Technical 
Manuals. 

c. Burning-type grenades, smoke pots, and two-compartment 
candles should be stored in a cool, dry place. They should not be 
ignited within 5 feet of dry or other inflammable materials. 

Burning-type grenades will not be fired closer than 20 feet from 
personnel, because grenades occasionally flush. When firing smoke 
pots, care should be taken not to have the face directly above the 
smoke pot r 

d» Unfitted grenades will not be fuzed in ammunition dumps 
or storage magazines. or in greater quantities than are needed for 
immediate use, 

222, BOMBS. Aitiitides and distances safe from fragmentation 
and blast effect will be specified by the Commanding General, Army 
Air Forces (par, 21, AR 750*10, 22 January 1944), Safety pre¬ 
cautions and methods of unfuzing, disassembly, and handling bombs 
are contained in TM 9-19SO, All live bombs will be carried safe 
and will not be armed until released. 

223, MO UTAH AMMUNITION. Tike same safely precautions will 
be observed in the field in the handling and use of mortar ammuni¬ 
tion a$ apply to artillery shell (par. 219). Further information will 
be found in FM 23-85 and FM 23-90 
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224. GENERAL, 

h. General* 

< J) The instructions set forth in this section are for destroying 
limited quantities of explosives and ammunition. The term '‘limited'* 
is defined in subparagraph d, below. When larger quantities are to 
be destroyed or the instructions set forth cannot be complied with, 
special instructions will be furnished by the Chief of Ordnance. 

(2) Unserviceable ammunition, ammunition components, and ex¬ 
plosives which constitute a hazard, cannot be salvaged, or are unfit 
for their intended purpose and cannot be used to advantage for any 
other purpose should be destroyed in accordance with existing regular 
tions. As a general rule yt Class 1, II, or III installation, the only 
ammunition items requiring destruction are obsolete or deteriorated 
ammunition (which may be considered together) and duds, 

(3) Lumber which has been expofcsd to explosives and which 
cannot be readily decontaminated should be destroyed by hurtling 
only under conditions approved for safety. Examples of such lumber 
are wooden sections of tanks, vats, hoods, pipe lines, etc., iti which 
hazardous material is impregnated. However, if wood has been ex¬ 
posed to explosive material to a limited extent, it maj' be possible to 
decontaminate it completely by washing or steaming. 

I>. Renponsihility and procedure. Prior to destruction, an Am¬ 
munition Condition Report (0.0- Form 517—formerly 0,0. 7235) 
will be submitted to the Chief of Ordnance in order that the disposi¬ 
tion may be approved. This report will be prepared in accordance 
with instructions on the reverse side of the form. An exception is 
deteriorated explosives or ammunition which is found to be immedi¬ 
ately dangerous to life or property; in such instances, disposition may 
1>e made by order of the local commanding officer. The respon¬ 
sibility for disposition is a function of the inspector: the responsibility 
for destruction is a function of the post ordnance officer. Where 
local break-down of unserviceable ammunition is ordered, technical 
instructions for the work will be furnished by the Chief of Ordnance. 

e. Methods. Destruction of explosive material will be accom¬ 
plished by burning, exploding, or dumping at sea. as specified below. 
Burying of explosives or ammunition or dumping them into waste 
places, pits, wells, marshes* shallow streams, or inland waterways h 
absolutely prohibited, except that loose black powder (par. 227) 
may be disposed of by dumping into a stream or body of water. 
Methods for destruction are generally based on the number of units 
to be destroyed, the size and nature of each unit, the facilities avail- 
able t and the topography of the land. 

30* 



TM 9-1900 


Par*. 524—225 


Destruction of Ammunition in Zone of the interior 


d. Quantity ol ammunition and explosives* By a "limited 1 * 
quantity of ammunition and explosives, this section refers to the 
number of unexpJoded shell and other ammunition normally found 
on a target range or in the field as an accumulation from firings or 
other peacetime maneuvers. Larger quantities, generally referring to 
ammunition resulting from deterioration in storage or from obsoles¬ 
cence, are to bo destroyed according to specific instructions from the 
Chief of Ordnance, 

Material* u*ed in destroying by explosion- Charges of 
Vh-pound hlockg of TNT or sticky of dynamite are used. These are 
set off either by time fuse (safety fuse) and a blasting cap, or by a 
magneto and an electric blasting cap. In no case will “instantaneous” 
fuse be used. For demolition purposes rmrostarch blocks have been 
authorized as a substitute for TNT blocks, Nitro&tarch is a hard 
dense substance considerably more sensitive to friction and impact 
than TNT. The crushing or breaking of the m’frosfarch blocks is 
hazardous. Dynamite is not to he used in the destruction of duds. 

L Material* used in ileutrayuig hy fire. Fires vised in destroying 
small ammunition components may be made from scrap lumber, 
wood, or such material as excelsior. When components to be de¬ 
stroyed are laid on the pile before lighting, the fire will be lit from 
a distance by means of a train of inflammable material or by a charge 
of black powder ignited with an electric squib. 

Specific types. Information dealing with the particular type 
to be destroyed will be found in the paragraphs following. 

h. Demolition method*. For details of methods and procedure 
of demolition work, consult FM 5-25 r 

225. DUMPING AT SLA, 

a. When burning or detonation of explosives or ammunition is 
impractical, dumping at sea at depths not less than 900 feet and not 
less than 10 miles from shore is permitted. Before disposal, by dump¬ 
ing in the sea, of any ammunition, every effort will bo made to 
salvage it for further use or reclamation of component parts. Dump¬ 
ing in the sea will, in every instance, be done only upon War Depart¬ 
ment order. 

E>. Navy, Coast Guard, and port authorities must be consulted 
and their regulations regarding transfer and disposal of material of 
this nature must he observed. Ammunition items must be removed 
from containers before being dumped overboard. The location se¬ 
lected for dumping should be appreciably deeper than surrounding, 
locations to preclude the possibility of ammunition being washed 
toward the shore by tidal action. 
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c. In transit, the boat or barge will display a large red flag at 
lea&t 10 feet above the deck and a competent person will be con¬ 
stantly on the alert to warn approaching craft of danger. When 
necessary, a War Department representative, who is familiar with the 
hazards involved in handling ammunition, will accompany commer¬ 
cial vessels contracted to dump such material in the capacity of a 
safety adviser. 

226. SAFETY PRECAUTIONS, 

a* CotternL Safety is the major consideration in destroying 
ammunition and explosives. It is highly advisable to test all safety 
devices beforehand by subjecting them to the severest teat they may 
be called upon to withstand, provided that such test is reasonable and 
practicable. Only after safety requirements have been met should 
salvage and economy be considered. It may be necessary to im¬ 
provise apparatus to accomplish the desired results, and it is essential 
that the destruction procedure be analyzed and planned 3n detail for 
compliance with the general safety precautions in chapter 3, sec¬ 
tion L The general safety precautions that must always be complied 
with in destroying ammunition are described below. 

b* Selection of frile. 

( 1 ) For destruction by burning. The selection of a site for 
destruction of explosives by burning should be based on the principle 
of obtaining the maximum practicable distance from all magazines, 
inhabited buildings operating buildings, public highways, and rail¬ 
ways. Consideration should be given to the direction of prevailing 
winds. Wherever possible, natural barricades should be utilized be¬ 
tween the burning site and operating buildings and magazines. The 
burning site should be approximately inhabited-building distances 
from all structures end public thoroughfares, 

(2) For destruction by detonation. The selection of a site 
for destruction of ammunition by detonation is based on the same 
principles as in step (1), above. Such a site should be 3,600 feet 
from public highways, public railways, inhabited buildings, magazines, 
and operating buildings. Where this distance cannot be obtained, a 
pit or trench should be used to limit the range of missiles. The 3,600- 
foot limitation does not apply where substantially constructed de¬ 
struction chambers are used. Fits vdll not be required when the 
destruction takes place on an artillery range or similar site where a 
cover of earth 2 feet thick should be used to limit the range of frag¬ 
ments. Combustible rubbish should be destroyed at a location removed 
from those places where explosives and explo&ive-cont&rninated ma¬ 
terial are destroyed. Where limited space does not permit separate 
burning grounds, a part of the explosive destruction may be reserved 
for burning rubbish, provided the two areas are not operated simul¬ 
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taheously. Such an area should be enclosed by a substantial wire 
mesh, not over Vi-inch mesh. 

v. Maintenance of grounds. All dry grass, leaves, and other 
inflammable materials within a radius of 200 foet from the point of 
destruction will be removed. Fire-lighting facilities for combating 
grass fires should be kept readily available and, if practicable, the 
ground at the point of destruction should be wet down whh water 
at the close of each day's operations, The U3e of Concrete mats for 
burning or detonation is not permitted. 

d* Protection for porflonrieh Personnel engaged in demolition 
work should always have ample time to reach shelter affording sub- 
stantial overhead cover and splinter-proof protection. The signal for 
detonation should be given by the individual setting the blastings, 
and only after all personnel in the vicinity are protected by substan¬ 
tial cover or have reached a safe distance. If an electric blasting 
machine is used, the wires will not be connected to the terminals 
until till persons have reached cover and the person in charge of the 
blasting is assured that the area is properly cleared of all personnel. 
Dependent upon local conditions, temporary or permanent barricades 
will be provided and safety distances will be observed by all persons. 

Safely <li$lmi<-c requirements for preparation of printer* 
ami demolition charge*. It is extremely important that personnel 
take adequate precautions to prevent accidental explosions while 
preparing primers for demolition activities. In addition to the gen-* 
er&l safety precautions currently in force, the following safety rules 
for the preparation of primers and demolition charge* vWJ{ be strbtty 
observed. 

(1) Test-burning of time fuse (safety fuse), for determination of 
rate of buining of the roll, will be done at a minimum safety dis¬ 
tance of 25 feet from exposed blasting caps or explosives in the 
direction toward which the air current is moving. 

(2) Cutting square across end of time fuse (safety fuse), remove 
and discard 2 or 3 inches of fuse from each roll 

(3) Cut off and test a 1-foot length from each roil for determina¬ 
tion of burning time. Att jfu.se in the same roll should hum at a tini- 
form rota, though rata o# burning may vary horn approximately 30 
to 45 seconds per loot in different rotfs. 

(4) The supply of blasting caps for the required operation will 
be at minimum of 25 feet from the supply of explosives, 

(5) The preparation of nonelectric primers will be performed not 
less than 25 feet from the supply of blasting caps or explosives. 

(6) Cut sufficient time fuse (safety fuse) to permit firer to reach 
a place of safety before the charge explodes, 

(7) Select one nonelectric blasting cap, hold h open end dowr^ 
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and shake gently to remove dirt or other foreign matter. Hold the 
desired length of time fuse {safety fuse) vertical and gently slip the 
cap down over the fuse until the explosive is in contact with the end 
of the fuse. If the fu*e appears too large to enter the blasting cap 
easily, the end to enter the cap may be rolled between the fingers, 
CAXJTION: Do not use force, 

(8) When the fuse is properly seated within the cap, place a 
standard-type cap crimper over the cap at the fuse end; hold by the 
fuse and crimp cap to fuse. 

(9) No more than six blasting caps will be permitted at the site 
selected for preparation of primers at any one time, 

(10) The priming of explosives will be performed at a distance 
of not less than 25 feet from the site of any other permissible storage 
or operation point involved in connection with the preparation of 
primers and demolition charges, 

(11) Not more than one primed charge of explosives will be 
permitted at any site at any one time. 

(12) The preparation of primers and the priming of explosives 
will not be performed in advance of requirements for use of same, 
in view of possible atmospheric effects, 

(13) Bring to the site of the operation only sufficient explosives 
to meet the requirement of the operation involved. 

I, Removal from container*. Explosives or ammunition to be 
destroyed by burning will be removed from containers, as any attempt 
to burn explosives or ammunition under even slight confinement may 
result in an explosion or detonation. 

Dil^rmming quantity to he destroyed. The quantity of 
material to be destroyed at one time will depend upon local condi¬ 
tions This quantity will be carefully determined by starting with a 
limited number and then gradually increasing that number until the 
maximum which can be destroyed without damage to surrounding 
property or causing disturbance to civilian areas is determined. The 
responsible individual will make sure before he gives the signal for 
detonation that there is no unauthorized person in the danger area 
and that all authorized persons are protected by adequate distance 
and cover. 

h. CoUeclion of nm-xploded ammunition. As some types of 
ammunition are comparatively difficult to explode, a search of the 
surrounding grounds should be made after each blast and any ma¬ 
terial which has been Ihrown from the pit and not detonated should 
be collected and included with the next charge to be destroyed. 

i. Segregation of malrrml aw ailing destruction. Explosives or 
ammunition awaiting destruction will not be piled within 200 feet of 
the point of destruction and will be protected from grass fires, burn- 
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ing embers and flying fragments. All dry grass, leaves, and other 
inflammable material will be removed from the area within a radius 
of SO feet of the pile, 

j. Caution against re-ignition. In repeating burning operations, 
care will be taken to guard against material being igniied from burn¬ 
ing residue or heat in the ground, 

k. Improvising* The us* of improvised methods for exploding 
blasting cajia is prohibited, 

l. Miftlirejs* In case of a misfire, personnel wilt not approach the 
pit, trench, or point of detonation until a period of 30 minutes has 
elapsed, 

m. Ufte uf trained personnel* Destruction of ammunition will 
never be attempted by inexperienced or untrained personnel. The 
number of personnel engaged in such operations will be kept at a 
minimum consistent with safety, but no person will be permitted to 
Work alone, 

n* Guarding demolition area* Guards, safety signals and warn¬ 
ing signs will be used as required to keep unauthorized personnel 
from danger areas during destruction operations. 

m Additional in*tructions In the absence of specific regulations 
or information covering any phase of the destruction of exptosive 
material, instructions will be requested from the Chief of Ordnance. 

227. BULK EXPLOSIVES. 

u* Black powder. The safest method of destroying black powder 
is to dump it in a stream or body of water; if no suitable body of 
water is Convenient, il may be burned. Only tools of wood or non- 
sparking metal will be vised in opening the containers. The contents 
of one container only will bo burned at one time provided that quan¬ 
tity does not exceed 50 pounds. The powder must be removed from 
the container and spread out on the ground in a train about 2 inches 
wide, care being taken that no pari of the tram parallels another 
part except al a distance of more than 10 feet. A train of inflam¬ 
mable material such 3 $ excelsior, about 25 fe$t long and extending 
to windward must be uaod to ignite the powder, as the resulting flare 
of explosion is so quick that there will be no opportunity to withdraw. 
The emptied containers will be thoroughly washed on the inside 
with water, as serious explosions have occurred with supposedly 
empty black-powder cans. Safety precautions, particularly those in 
paragraph 226, should be observed. Wat black powder on drying 
may resume its explosive properties. 

h. TINT, explosive I). ami tetryl will be destroyed by burning. 
They mu&t not be dumped into water, as they poison it, The explo- 
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sive to be burned will be removed from containers and spread in a 
thin layer, nol more than 3 or 4 inches thick, on another layer of 
inflammable material, such as excelsior. A train of inflammable 
material will be used to ignite the explosive. Safety precautions in 
paragraph 22b should be observed. High explosives should not be 
burned in lump form. If explosives must be burned in lump form, 
the quantities should be less than stipulated below foe loose explo¬ 
sives. and an explosion may occur, Instances are on record of explo¬ 
sives below (which In most instances burn), detonating while being 
burned. The maximum amounts of loose high explosives which may 
be burned at one time shall be limited as follows; 

(1) DNT, TNT, explosive D—500 pound*. 

(2 ) Pentolite. tctrytol—250 pounds. 

(3) Tetryh composition A. B, and C, RDX, halcite-—50 pounds. 

e. Smokeless powder* Small quantities of smokeless powder (a 
few boxes) up to 500 pounds may he destroyed with safety if the 
powder is removed from the containers and spread out on bare 
ground in a train of limited width and thickness dependent upon \he 
granulation of the powder. A train of inflammable material about 
25 feet long on the windward sklc. should be used to ignite the 
powder; this allows personnel sufficient time to get away from the 
intense heat which is generated when smokeless powder bums, Safety 
precautions in paragraph 226 should be observed. 

d. DyriHifciUe. Not more than 100 pounds arc’ to be destroyed by 
burning at one lime. To destroy by burning, dynamite Cartridges, 
except frozen cartridges, should be slit lengthwise into halves with an 
ordinary knife; knives with closing blades should not be used. The 
slit cartridges are placed in a single layer, not greater in width than 
the length of one cartridge, on hay, excelsior, or other combustible 
material. The combustible train should be of sufficient length to 
allow personnel io reach cover or a safe distance before the dynamite 
begins to burn. The dynamite containers should be burned at the 
frame time. Dynamite awaiting destruction should be shielded from 
the direct rays of the sun. Frozen cartridge* shall be carefully 
thawed, in accordance with instruction* contained in FM 5-25. prior 
to burning. 

e. Other explosion. If it is necessary to destroy other explo¬ 
sives. such as mercury fulminate, lead azide, picric acid, etc,, special 
instructions will be requested from the Chief of Ordnance. 

22ft. SKPAKATK-l.OADIMC PItOPKIJLIttG CHARGES* Extreme 

precautions will be taken against spa rk$ r The smokeless powder 
charges will be removed to the burning ground before being opened. 
There the powder will be removed from the bag by cutting one of the 
seams, care t>emg taken not to disturb the black-powder igniting 
charge," The empty bag and igniter should be immedietely and Corn¬ 
ell 
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pletely submerged in water and the igniter cut open under water. 
The smokeless powder will be burned as described in paragraph 
227 e. The igniter and cartridge hags, after having been thoroughly 
soaked in water for at least 12 hours, should be removed and allowed 
to dry in ihe open; they may then be burned in a pit or trench. Soak¬ 
ing in wator is absolutely necessary because ihe confinement of the 
black powder by the powder bag, slight as it may be, is sufficient to 
cause explosion and projection of the burning hags and igniters to 
distances of 200 feet or more. Bags and igniters awaiting destruction 
by fire must be kept in a securely closed container, It is permissible, 
when practicable, to destroy bags and igniters by dumping them in a 
body of water after the propellent powdm- has been removed and 
the various sections of the quilted igniter are cut open while the bag 
and igniter are still submerged in water. This cutting is necessary 
to release air trapped in the quilted igniter sections, which would 
cause the bags and igniters to float on top of the water. 

229, Alt ! JLLKRY SllJfcl.U 

a. The following general instructions for destroying artillery $hell 
by detonation also apply to bombs, mortar shell, rocket shell «>epa- 
rated from their motors, and other relatively large components com 
taining high explosive. However, it must be kept in mind that bombs, 
mortar shell, rocket shell, and antitank mines arc composed of as 
much as 60 percent by weight of explosive and have relatively thin 
walls, as compared with the 10 to 15 percent of explosive and the rela¬ 
tively heavy walls of artillery shell. Therefore, the number of units of 
bombs, mortar sheik rocket fchell, and mine* destroyed in one operation 
should be reduced accordingly. Shaped charges require extreme care 
in destruction and should be accomplished in small quantities or 
singly. Fixed shell and rocket .shell (heads) will be disassembled 
from complete rounds and destroyed in the same manner as separate¬ 
loading shell (sec below). Before undertaking any demolition opera¬ 
tion, the proposed procedure will be checked against the safety pre¬ 
cautions prescribed in paragraph 22b. 

1». The following general instructions contemplate the use of a pit 
or bombproof hut. An artillery range or similar site, when available, 
may be used. Note especially paragraph 226 h (2). 

e. The projectile to be destroyed will be placed on its side in a 
ti^neh or pit about 4 feet deep. The number of TNT blocks (or 
their equivalent) specified in the following table will be placed in 
contact with the side of the projectile and held in position by earth 
packed around the projectile. The TNT block is placed on its side; 
if two blocks are u*ed r one is placed on top of the other. If three 
blocks are used, two are placed dose together on the shell and the 
third on top of these. If five blocks ate used, there will be two layers 
of two blocks each, with a fifth on top. The demolition blocks are 
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detonated by means of an electric blasting cap or miner’s safety fuse 
and cap. 


ptSTKUCnQfi OF SHEU BY DETONATION 


Cplibw «l SH#0 T<i Be D-fn-h^V*** 

Ni>. *F '/r-iuimd THY ftla-cki 
«r Their frivol hi I 

A 7-mm, 5?-mm 

1 

75-mm. 76-mm. 3 inch 

2 

12D-mm, 155-mm, 6-inch 

3 

JS-ineti, 

4 

10-inch, 12-inch 

5 

14-inch, ] 6-inch 

6 


d* One end of the required length of time fuse (safety fu&e) 
(par, 226 e) will be cut and inserted in a C of E special blasting 
cap until it just touches the charge. The cap will then be lightly 
crimped to the fuse with a fuse crimper or suitable too!, care being 
taken not to press the fuse too tightly against the fulminate charge 
Of the blasting cap. A No. & electric blasting cap with the necessary 
length of lead wire and a hand exploder may be used instead of the 
blasting cap with miner’s safety fuse. The blasting Cap will be placed 
in the hole drilled in the TNT block (the top block when more than 
one block is used), and if necessary tied around it to hold it securely 
in place. In no Case should a cap weaker than the ordinary commer¬ 
cial No. 8 blasting cep be used. 

e. In case of a misfire, the precaution in paragraph 2261 should 
be observed. After the blast, comply with paragraph 226 h> 

f. Point-fu*ed shell fined with Mark series adapters and boosters 
can be detonated without the use of TNT blocks. A No. 8 blasting 
cap securely held in place in the fuze cavity with a small amount 
of mud packed around the top of the cap will usually insure com¬ 
plete detonation of loaded shell. 

230, BLANK: AMMUNITION FOR CANNON, Rounds of blank 
ammunition which have misfired will be destroyed locally under the 
supervision of a commissioned officer or personnel designated for 
this purpose by the service command ordnance officer. All precau¬ 
tions for handling black powder, chapter 1, section IV, and for destroy¬ 
ing ammunition, paragraphs 226 and 227, should be observed. An 
extractor (brass) having a wood-screw thread can be used to remove 
the closing cap and wad; the black powder pellets may be removed 
by tipping the cartridge case forward and catching them in the hand; 
and the primer may be removed by .means of a press , having a hollow 
guide and/or ram to carry force of possible primer functioning away 
from the operator. Before removing the primer with a press, be 
sure that cprrosion will not bind the primer and cause the application 
of too much pressure. Also, be sure to take all possible precautions 
to see that no powder dust adheres to the primer* 

3H 
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231.i BOMBS* Bombs should be destroyed in accordance with 
paragraph 229, However, bombs have such thin walls and contain 
so much more explosive than shell of corresponding weight and 
usually detonate so completely that extreme precautions must be 
taken to avoid structural damage to buildings and injuries to per¬ 
sonnel. The destruction of bombs larger than 100 pounds should 
not be undertaken without the .specific approval of the Chief of 
Ordnance. Bombs awaiting destruction should be Segregated jp 
small piles 100 feet or more apart and at least 300 feet from the 
detonating pit, Extreme precautions must be taken to protect bombs 
q waiting destruction against accidental detonation by fire, fragments, 
or sympathetic detonation, 

232. MORTAR Mortal' shell should be destroyed in 

accordance with the instructions, in paragraph 229, Care will be 
taken to limit the number destroyed at any one time and to protect 
shell awaiting destruction from Hying fragments- 

233, ROCKET SHELL. Rocket shell, which are separated from 
their motors, should be destroyed in accordance with the instructions 
in paragraph 229, Care will be taken to limit the number destroyed 
at one time and to protect shell awaiting destruction from flying 
fragments. Rockets having motors attached thereto will be destroyed 
in accordance with instructions from the Chief of Ordnance. 

23L FENTOLITE- AND TETUYTOL-FILLED AMMUNITION. 

a. Ammunition filled with pentolite or tetrytol have shaped 
charges. These include high-explosive antitank shell, serenades, and 
rocket shell, and demolition shaped charges. Extreme care should 
be observed in destroying this type of ammunition, and the following 
precautions should be observed: 

(1) Only small quantities or single items should be destroyed 
at one time h 

(2) Fragmentation as well as blest effect should be expected 
and guarded against, 

235, SMALL-ARMS- AMMUNITION, 

a. All unserviceable caliber ,22 and shotgun ammunition will be 
destroyed locally. Ordnance field representatives, within their juris¬ 
diction, are charged with the disposition of all other unserviceable 
small-arms ammunition and accumulations from firings. Reference 
to WD SB 9-A MM 4 should be made for procedure to ba followed 
in disposition. 

Smell-arms ammunition should be destroyed in a pit which 
is approximately 6 feet square and 4 feet deep. An inclined chute 
such as a piece of 2-inch pipe should be provided, and this chute 
should be placed so that one end is over the center of the pi I and the 
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other behind the barricade. Precautions should bo taken to bafHe 
the open end behind the barricade so that the operator cannot look 
down the pipe, A hot fire should be built in the pit, and then the 
pit should be covered with a piece of sheet iron or other suitable 
material to confine flying fragments The cartridges should be fed 
into the fire through the pipe, and care should be taken to prevent 
an accumulation of unexploded ammunition in the pit. A furnace 
or hurning kettle designed to accomplish the above destruction by 
burning is also satisfactory. Approved equipment and building 
drawings showing barricades will be supplied by the Chiaf of Ord¬ 
nance on request, 

236. SMALL COMrOIN LINTS EXCEPT KKlMERS, 

a, These components, artillery and grenade fuzes, boosters, deto¬ 
nators, and similar material, may be destroyed either by burning 
or by detonating. For destruction of primers see paragraph 237. 

Ik In destruction by burning, the same instructions given in 
paragraph 235 h for the destruction of small-arms ammunition should 
be followed Caution should be exercised in introducing components 
into the tire because normal action cannot be expected under intense 
heat. The explosion of a previously introduced component should 
be heard before introducing another. 

r*. Whan destroying these components by detonation, a small 
number of components, depending upon the type and kind, should 
be placed in contact with one another in an open container. This 
container should then be placed in a pit or trench approximately 
4 feet deep. On top of each container and in contact with the 
components, one or more TNT blocks fitted with an electric blasting 
cap or with a C of E special blasting cap and time fuse (safety fuse ) 
should be placed. The pit should then be covered with a layer 
of logs and earth or other suitable cover, and th» components 
should then be detonated in accordance with the safety precautions 
outlined in paragraphs 224 and 226. 

«J. The following method of destruction of unserviceable HE 
antitank mine fuzes should be followed: 

(1) The available safety distances will determine the number of 
fuzes that may be destroyed at one time (based on actual fragment 
distances reported from destruction of fuzes in quantities) together 
with recommended minimum safety distances for each, as set forth 
below: 

(a) Where pile is covered with earth (2 feet): 



314 



Pots. 236-237 


TM 9-1900 

Destruction of Ammunition in Zone of the Interior 


(b) Where pile is not covered with earth: 
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(2) Between storage point and destruction area, handle all fuzes 
with striker end up; exercise extreme care and caution. 

(3) Make a double pyramid pile of the quantity selected for 
destruction; the bottom row should be on level ground or on a 
wooden board of sufficient length to carry the bottom row of the 
pile. Place the fuzes on the side with the rov/s base to base, in 
intimate contact, and with the projecting portions of the safety fork 
fitted into the grooves Carrying the same component in the adjacent 
fuzes. The fuzes must be kepi in contact with each other, 

(4) Place two No. 6 or No. ft blasting caps (lightly taped if 
necessary to bold them in position) side by eklfc between the buses 
of the two top fuzes of each pyramid so that the end of the cap is 
at the approximate centnr of the base of the fuze. A slight “mud- 
capping h of the caps ifl desirable if carefully applied. The pile is 
then ready for detonation. 

237. PRniERS. 

a. Large primers, 100-grain or more, may b** destroyed by burning 
according to the instructions for destruction of smalLarms ammunition 
in paragraph 235 h* Primers, other than small-arms primers, are 
dropped one at a time into the fire. Large primers will be destroyed 
only in this manner because they ary subject to explosion in mass 
if destroyed by burning in large quantities. 

1>. Primers, except the 100-grain or larger primers, may be burned 
in a trench approximately 2 feet deep, 1 foot wide, and of sufficient 
length to accommodate the number of primers to be burned at one 
time. The trench should be prepared with a quantity of excelsior or 
similar combustible material sufficient to insure a hot fire throughout 
its length. The primers should be removed from boxes and placed 
on the excelsior before the fire is lighted. Pasteboard cartons need 
not be opened before lhey are placed in the trench. To Confine 
fragments as much an possible, a piece of sheet melal should be 
placed over the trench. After the primers and cover are in place, 
u train of combustible material leading into the pit should be pre¬ 
pared and lighted. Personnel should then take cover or withdraw 
to a Side distance, 

c. If a suitable tank or kettle is available for use, a smaller 
number of primers may be placed in ii And a small-mesh screen 
placed over the top. By building a fire underneath, the primers will 
be exploded. A convenient receptacle is an iron tank cut in half 
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longitudinally and the open side placed on railroad iton or other 
suitable grating that will not let the primal's drop into the fire. A 
large hole, approximately 12 inches in diameter, with a pipe located 
above the height of a man’s. head, should be provided and about 
50 primers put in at one time- The boiler should be equipped with 
a smokestack so that a draft will be formed through the grating. 
Packing material, if inflammable, need not be removed from the 
primers, 

d* If a burning pit constructed of railroad iron or similar material 
is available, a lire may be built in it and a box of primers destroyed 
fat one time (provided the packing is inflammable) by throwing the 
box into the pit and taking cover. 

e. The smaller end vent primes may be destroyed by building 
a firebox, over which a basket of primers may be pulled on railroad 
iron from behind a barricade. The fire should be started before the 
primers are pulled over it. When ail primers have been fired, the 
basket should be pulled off, emptied, coated, reloaded, and again 
pulled over the fire. 

f. The stock of primers awaiting destruction will not be allowed 
within 300 feet of the burning operations, and great care will be 
taken to protect the pile from accidental ignition by flying fragments 
Or sparks. This stock will be limited to a day’s supply. Other 
applicable regulations contained in paragraph 226 will be strictly 
observed. 

238. CM ENADKg. 

a* General. Grenades may be destroyed by burning or detona¬ 
tion in accordance with the following instructions. Strict compliance 
with applicable regulations of paragraph ‘226 is essential for the 
protection of personnel and property. Destruction by detonation 
should generally be applied to high-explosive grenades, whereas 
destruction by burning is applied generally to other types of grenades. 

h. De^lruclion by iletonatlort. Not mure than twenty grenades 
should be placed in a pit about 4 feat deep. They should be piled 
so that they come in close contact with each other; on top of the 
pile should be placed, in intimate contact, three Vi-pound TNT 
blocks, one of which Ls provided with an electric blasting cap or 
C of E special blasting cap fitted with several feet of time fuse 
(safety fuse) The grenades and TNT blocks should be covered 
with a layer of earth about 1 foot thick which is tamped lightly to 
obtain the maximum efficiency of the TNT blocks, and the pit 
should be covered as prescribed in paragraph 226, 

e* DeBtruelion by burning A pit 2 feet square by 3 feet deep 
fitted loosely with an iron plate or heavy board cover is used. 
Grenades should be put in the fire one at a time. Another should 
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not be put in until the previous grenade is detonated. Care should 
be taken in introducing explosives into the fire* as normal action 
cannot be expected under intense heat. The only time to investigate 
an unusual delay in the explosion of a grenade is when the fire 
has burned out and the pit is cold. Instead of dropping grenades 
singly and covering each time, an inclined chute which is baffled at 
the open end may be used. 

239* PY UOTKCHNICS, 

a* General, Pyrotechnics except photofiash bombs and para¬ 
chute flam, will be destroyed in accordance with the instructions 
for burning of primers (par. 237 h), Loose pyrotechnic materials 
should be burned under the same conditions as black powder and 
the same precautions should be observed (par. 227 «). Water-wet 
pyrotechnic materials may be burned in small quantities in furnaces 
designed for that purpose and approved by the Chief of Ordnance. 

h. Parachute Harefl, Parachute flares will be destroyed by burn¬ 
ing in the open and in a vertical position on the ground. The indi¬ 
vidual flares must be located at least 4 feel apart and placed on 
top of a layer of combustible material. After lighting the train of 
combustible material, personnel should take cover and observe 
safety distances. 

e. Fhoio flash bombs. Photoflash bombs are dangerous and 
should be handled with care. They should be destroyed by the use 
of TNT blocks, similar to the procedure for artillery shell (par. 229), 
Puds of photoflash bomba should not be handled or moved but 
destroyed in place in accordance with instructions in paragraph 242. 
Due to the thinness of the case, a single block of TNT is sufficiant 
to accomplish destruction, A strict compliance with the applicable 
regulations of paragraph 226 is essential, 

NOTE. Due to the brilliance of the flashy it is injurious to virion 
to watch the c/efftruefiori oi photofiash bombs even at disti&rtc&s pre¬ 
scribed in this manual as against fragments. 

244). C HUMIC AL AMMUNITION. 

a + In general, grenades, bombs, and shell loaded with chemical 
filler should be destroyed in a manner similar to that prescribed in 
paragraph 229 for destroying artillery shell. Before destroying 
chemical ammunition, however, special instructions should be obtained 
from the Chief of Ordnance concerning any exceptional hazards. 
When a leaking shell or component is located* the individual in charge 
of the magazine will be notified in order that he may direct the 
disposition of the shell As chemical shell contains a comparatively 
small amount of explosive?#, the charge of TNT block* to be used 
for demolition should be as follows: 
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Clvnmicol Shell »r 

Ho. of !4-pcvnd TNT felncki 
pi- IMt tqulyolf-rvl- 

75-Tf.m shell 

4 

155-mm shell i 

1 & 

8-ineti shell j 

6 

60-mm and 8 3 - mm moi t«r 

1 

4.2-inch, chemical mortiir shell 

% 

8-itich chemical mortar shcJl 

* 

5-lb bomb 

1 

35-, 30-, mid SO-lb bemb 

1 2 

100-lb Iximh 

[ 3 


b. Dangerous chemical am muni l ion, 

(1) Immediately hazardous unserviceable chemical ammunition 
may be destroyed by exploding in the open if a sufficiently isolated 
area is available. The point where the shell is exploded should be 
chosen so that for a period of approximately 48 hours personnel con 
be excluded from the area 1 mile downwind from the point where the 
shell is exploded. For a period of about 2 weeks, all personnel must 
be prevented from passing within a distance of 150 yards from the 
point where the shell is exploded. Where a sufficiently isolated area 
is not available, single unserviceable ga*-filied shell may be destroyed 
in a pit 6 feet deep. The shell with its bursting charge is placed 
at the bottom of the pit, the pit is back-filled, and the shell exploded. 
Five gallons of freshly prepared blenching solution should be poured 
on the fill, and sufficient dry bleach (chloride of lime) should then 
be scattered over the fill to cover the disturbed ground to a depth 
of 2 inches A permanent sign should be placed on the fill, prohibit¬ 
ing digging in the vicinity, 

(2) Where a sufficiently isolated area is not available, chemical 
ammunition may be destroyed by placing in a pit, approximately 
20 feet in diameter and 4 feet deep, on top of a wooden platform 
and surrounded by dry scrap wood, Arrange demolition charges 
and cover the ammunition with about 2 feet of earth; the charges are 
to be so arranged that they will function after the scrap wood has 
been ignited and the fire has gained headway; in this way the chemical 
filler will be burned as if comes from the item without undue con¬ 
tamination of the surrounding area. Under normal conditions, the 
chemical filler will burn clean and no shell fragments will leave 
the pit- As a matter of general safety, no personnel should approach 
the pit for 48 hours, 

241. ANTITANK MINES* If marks on the mine or on the ground 
indicate that it has been run over by a vehicle, the mine should 
be considered as a dud ami should not be handled or jarred, and 
should be destroyed in place by detonation with a TNT or nitrostarch 
block (par. 242). Only mines that have not been tampered with, 
handled, or disturbed in any manner may have the safety fork 
replaced and then taken up. The safety fork must he replaced 
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before the mine is handled or the fuze removed. Unserviceable 
antitank mines will be destroyed in the same manner and with the 
same precautions as bombs (pars, 229 and 231), 

242. TARGET RANGES. 

a. General. Explosive missiles which have failed to function after 
firing are termed *duds. f ’ AR 750-10 prescribes that, after firing on 
a range has been completed and before free access to it is allowed 
to personnel in general, the range will be thoroughly policed and all 
duds destroyed by competent personnel. Duds of phot ofl ash bombs 
or aircraft flares released during flight over land areas other than 
target ranges will be recovered and destroyed, See paragraph 239. 

h* Safety preenullotiK. Target ranges are dangerous because of 
flying missiles during target practice and up exploded ammunition 
which may remain on the range after target practice. Safety precau¬ 
tions should therefore include mean** for preventing trespass upon the 
target range by unauthorized or careless persons and for removing 
from the range all unexploded ammunition which has been fired. In 
addition to the safety measures employed at and near the firing line, 
such as red flags, markers, or fences, the boundary or terrain which 
is likely to receive missiles from the firing line should be placarded 
with signs which indicate the danger zone and the hazards attendant 
upon entering such zones at specified times. The signs should also 
emphasize the dangers connected with picking up unexploded ammu¬ 
nition and should prohibit either trespass on the range oi* the removal 
of souvenirs from areas, under penalties provided by law. The 
placarding of the target ranges is a matter of public safety and must 
never be neglected. 

t\ Beslroyrng: dud*, 

(1) The policing of a target range and safeguarding the com¬ 
mand are functions of the commanding officer. Immediately after 
target practice is completed, the entire range: should be carefully 
policed for unexploded ammunition, under the supervision of an 
authorized individual who is thoroughly familiar with the dangers 
incident to such operations, Unexploded projectiles and other com’ 
ponents of ammunition which have been fired are dangerous to handle 
and should not be touched or jarred where it is practicable to destroy 
them by the use of TNT blocks. However, unfuzed duds may be 
handled with comparative safely. 

(2) In those rare cases in which it is necessary to remove a dud 
from any location before destroying it, all operations connected with 
this procedure should be done either by or under the direct super¬ 
vision of personnel who are thoroughly familiar with the dangers of 
such on operation and who are qualified to do this work. 

(3) To move or roll an unexploded fired projectile is to invite 
disaster, as such an operation may cause movement of the internal 
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fuze parts and may cause the projectile to explode No attempt will 
be made to disassemble a round of unexploded ammunition except by 
personnel of the Ordnance Department who are specifically assigned 
to such work, 

(4) Duds on the target range, such as unexploded projectiles, 
fuses, grenades, etc.. cah usually be destroyed in place with TNT or 
niiro&tarch blocks The dud should be approached only by experienced 
personnel and, without disturbing the dud. the explosive blocks care¬ 
fully laid jn intimate contact with it. If possible, the blocks should 
be placed on top of the dud because the wave of detonation tends tn 
be propagated downward. The blocks should then be carefully mud- 
packed or earth-covered to direct the explosion toward the dud as 
much as possible. For artillery shell, the number of TNT blocks (or 
equivalent) lo be used should follow (he table specified in paragraph 
229 t\ AfteT placing the charge, the dud should then be covered with 
sandbags or earth to limit the range of the fragments. 

(5) Shell exploded on the ground surface without an earth cover 
of at least 2 feet, may send fragments 1,000 yards, and all within this 
danger zone will take cover when the charge is fired. Personnel should 
never be within 300 feet of a projectile when it explodes, even ii 
suitable protection is at hand. The generat instructions for destroying 
duds on the target range are similar so far as possible to those de¬ 
scribed for destroying artillery ammunition (par. 229). Duds of 
photoflash bombs are destroyed in accordance with this paragraph and 
paragraph 239. The safety precautions in paragraph 226 will be 
carefully observed. 

(6) Gas shells or bombs should be handled in the same manner 
as other projectiles. Holas or trenches in which gas shells have been 
exploded must he filled or decontaminated and g&s masks worn during 
the work. Work should always be done on the windward side of the 
area where gas shells are exploded. 

(7) Destruction of duds of spottlng-chargc assemblies, for the 
100-pound practice bomb M38A2 (black powder) will be accom¬ 
plished by detonation in place. This can be done by the use of 
demolition blocks or a IS-inch length of primaoord which is coiled, 
placed on top of the charge, taped in place, and detonated with a 
blasting cap. Destruction of individual unserviceable spotting charges 
of this type can readily be accomplished by winding a 20-inch length 
of piimecord twice around the charge, taping it in position, and 
initiating detonation by means of a blasting cap as above, 

(8) After the destruction of duds has been completed, the 
officer in charge of the work will personally superintend a thorough 
search of the area to insure that no duds have been overlooked, 

(9) Additional information on destruction of unexploded pro¬ 
jectiles and bombs may be found in FM 9-40 and FM 5-25, 
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213. PUBLICATIONS INULAKS, The following publications in¬ 
dexes should be consulted frequently far latest changes or revisions 
of references given in this chapter and for new publications relating 
to materiel covered in this manual; 

a. Introduction to Ordnance Catalog (explaining 

SNL system) ASF Cat ORD 1 

I). Ordnance Supply Catalog Index. ... ASF Cat. ORD 2 

e. Ordnance Major Items and Combinations, and 

Pertinent Publicslions . .. WDSB 9-1 

cL List and Index of War Department Publications FM 21-G 

e. List of War Department Films, Film Strips, and 

Recognition Film Slides . . FM 21-7 

j‘. Military Training Aids . . FM 21-6 

g. Index Jo Bombing Tables (listing currant bomb¬ 
ing tables for bombs, clusters, and flares) Index to BT's 

244. STANDARD NOMENCLATURE LISTS.* 

a. Ammunition lor hmall arms. 

Ammunition, revolver, automatic pistol, and .sub¬ 
machine guns . ASF Cat, ORD 11 SNL T~2 

Ammunition, rifle, carbine, and automatic gun 

ASF Cat. ORD 11 SNL T-l 

Ammunition, small-arms, obsolete and nonstand^ 

aid.ASF Cat ORD 11 SNL T-6 

Miscellaneous service components of am a ILarms 
ammunition and instruction material for Field 
Service Account .ASF Cat, ORD 11 SNL T-4 

Packing materials used by Field Service for 

small-arms sendee ammunition 

ASF Cat. ORD 11 SNL T-5 

Shells, shotgun ASF Cat. ORD 11 SNL T-3 

1>. K<»mb*. grenades, pyrotechnics., and rackets. 

Ammunition instruction material for grenades, 
pyrotechnic^, and aircraft bombs 

ASF Cat. ORD 11 SNL S^6 

Bombs, aircraft, all types . ASF Cat. ORD 11 SNL $-1 

vy*to date 1 tiling v { vu»r*nt Standard Nomenclature »> m»‘TjUiin(M3 in AbF Ot. 

OR U 2. 
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Fu?es and miscellaneous explosive components 

for aircraft bombs . ASF Cab ORD ll SNL S-2 

Fin assemblies and miscellaneous inert compo¬ 
nents for aircraft bombs. ASF Cat ORD 11 SNL S-3 

Grenades, hand and rifle, and fuzing components 

ASF Cat. ORD 11 SNL S-4 

Pyrotechnics, militarVi all types 

ASF Cat ORD 11 SNL S 5 

Rockets, all types, and components 

ASF Cat ORD 11 SNL S-9 

Torpedoes and mines ... .ASF Cat ORD 11 SNL S-l 

r* Cleaning, preserving, and lubricating materials; 
recoil fluids, special oils, and miscellaneous 
related items ASF Cat. ORD 5 SNL K-l 

(l. Ammunition for *mliaircrHft liarbur defense* heavy field, 
ami railway artillery- 

Ammunition, fixed, including subcaliber ammu¬ 
nition for harbor defense, heavy field, and 
railway artillery . .. .... ASF Cat, ORD 11 SNL P-6 

Ammunition for antiaircraft anillery 

ASF Cat. ORD 11 SNL P-5 

Ammunition instruction material for antiaircraft, 
harbor defense, heavy fiold and railway artil¬ 
lery, including complete round data 

ASF Cat ORD 11 SNL P~8 

Ammunition, obsolete and nonstandard, for 
harbor defense, heavy fitld, and railway ar¬ 
tillery . ASF Cat ORD 11 SNL P-9 

Charges, propelling, separate-loading, 6-in, to 
240-mm inclusive, for harbor defense, heavy 
field, and railway artillery ASF Cat. ORD 11 SNL P-2 

Charges, propelling, separate loading, 10-in, to 
16-in, inclusive, for harbor defense, and rail¬ 
way artillery • . .ASF Cat. ORD 11 SNL P-4 

Fuzes, primers, blank ammunition, and miscel¬ 
laneous items for antiaircraft, harbor defense, 
heavy field, and railway artillery 

ASF Cat ORD 11 SNL P-7 

Packing materials used by field service for anti¬ 
aircraft, harbor defense, heavy field, and rail¬ 
way artillery service ammunition 

ASF Cat, ORD 11 SNL P-10 
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Projectile, separate-loading, 6-in. to 240-mm In¬ 
clusive ASF Cat. ORD 11 SNL P-I 

Projectile, separate-loading, 10-in. to 16-in. in¬ 
clusive . .ASF Cat. ORD 11 SNL P-3 

«\ Amitiiinilion for pack, light nml medium field, aircraft, 
tank, and antitank artillery. 

Ammunition, blank. . .ASF Cat. ORD 11 SNL R-5 

Ammunition, fixed and semifixed, all types 

ASF Cat. ORD 11 SNL R-l 

Ammunition instruction materials 

ASF Cat. ORD 11 SNL R-6 

Ammunition, mortar, including fuzes, propelling, 
charges and other components 

ASF Cat, ORD 11 SNL R-4 

Ammunition, obsolete and nonstandard 

ASF Cat. ORD 11 SNL R-S 

Land mines and fuzes, demolition material, and 
ammunition for simulated artillery and gre¬ 
nade fire ASF Cut. ORD 11 SNL R-7 

Packing materials used by field service 

ASF Cat. ORD 11 SNL R-10 

Projacliles and propelling charges* separate 
loading, for medium fit:Id artillery, including 
complete round data ASF Cat. ORD 1 ] SNL R-2 

Service fuzes and primers ASF Cat. ORD 11 SNL R-3 

f. Tools ami Hupplics* 

Ammunition surveillance, testing, and inspection 

equipment and supplies.ASF Cat ORD 6 SNL N-10 

General tools and supplies for ordnance ammu¬ 
nition company. ASF Cal. ORD 10 SNL N-17 

Tools and supplies for ordnance amirtunilipn re¬ 
novation platoon . ASF Cal. ORD 10 SNL N-500GA 

Tools and tool sets for ordnance bomb disposal 

squad (separate) ASF Cat. ORD 10 SNL N-500EB 

g+ Ollier servieeB- 

Chemical Warfare Service Supply Catalog. List 

of Items for Troop Issue.AgF Cat. CW 3 

Engineer Supply Catalog. Stock List of AH 

Items . .ASF Cat. ENG 5 
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24-5. EXPLAIN ATOft Y PL B1 U:ATION55- 
a. Regulations 

Administration; posts, camps, and stations .... AR 210-10 

Fire protection and fire fighting. AR 30-15£0 

Honors to persons . ■ AR 600-30 

List of current pamphlets and changes; disiribu- 

tion . . AR 1-10 

Lost, destroyed, damaged, or unserviceable prop¬ 
erty . . . AR 35-6640 

Precautions in handling gasoUtig . .. AR 850-20 

Qualifications in arms and ammunition training 

allowances .. . AR 775-10 

Range regulations for firing ammunition for 

training and target practice . . AR 750-10 

Salutes and ceremonies. . AR 600-25 

Supplies; storage and issue . . . AR 700-10 

Transportation by commercial means; general AR 55-105 
Transportation hy water of explosh'es, inflam¬ 
mable*. and chemical warfare materials. AR 55-470 

Transportation of public property (except ani¬ 
mals) and remains . AR 55-155 

3*. Ammunition, all Ivpes. 

Ammunition: General..WDSB 9-AMM 1 

Ammunition Supply . FM 9-6 

Anmutiition; Supply within Continental United 

States . . .. WDSB 9-AMM 6 

Ammunition Condi (ion Report. .. O.O. Form No, 517 
Ammunition Identification Code (A1C) WDSB 9-AMM 5 
Application of Suspensions and Releases on 

Ammunition . .WDSB 9-AMM 11 

Artillery Ammunition. . . TM 9-1901 

Complete Round Chart .O.O- Form No. 5981 

Decontamination . . . TM 3-220 

Decontamination of Amored Force Vehicles FM 17*59 

Defense Against Chemical Attack. FM 21-40 

Explosives and Demolitions . . FM 5-25 

First Aid for Soldiers. . FM 21-11 

Identification of ammunition lot number pre¬ 
fixes ... OFSB 3-16 

Inspection Guide* Ammunition ..TM 9-1904 
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Inspection of Propelling Charts ami Bulk 

Ponder .WDSB 

Ii^pcction <jf Ordnance Materiel. 

Magazine placard . . . 0,0. Form 

Military Chemistry atnj Chemical Agents. 

Military Explosives. 

Military Sanitation and First Aid. 

Miscellaneous Chemical Munitions. 

Ammunition; Net Prices .WDSB 

Ordnance Ammunition Company, Ordnance Am¬ 
munition Battalion . 

Ordnance Company. Depot. . .. 

Ordnance Field Maintenance. 

Ordnance Service in the Field. 

Ordnance Safety Manual . ... 

Reports . WDSB 

Storage and Shipment of Dangerous Chemicals 

Surveillance Manual . . . 

Unexploded Bombs, Organization and Operation 

for Disposal . 

Unsafe AniEtxun.ition .WDSB 

Use of Chemical Agents and Munitions in Train¬ 
ing ,. 

c* AmmimiUtm- special typey. 

Aircraft Armament and Pyrotechnics . 

Aircraft Bombs and Bomb Components . . 
Ammunition: Antiaircraft. Heavy Field : Sea- 

coait. and Railway Artillery. .... 

Bombs for Aircraft. 

Coast Artillery Ammunition . 

Controlled Submarine Mine Materiel. 

Corps of Engineers Reference Data. 

Field Artillery and Field Mortar Amimmilkm 

Field Artillery Trainer, M3 . 

Grenades. Hand and Rifle ... 

Hand and Rifle Grenades, Rocket, AT, HE, 

2.36-inch . 

Incendiary Bombs. 

Instructions for Use of Rocket Target, M2 by 
Antiaircraft Units . 


9-AMM 7 
TM 9-1100 
No. 5991 
TM 3-215 
TM 9-2900 
FM 2M0 
TM 3-300 
9-AMM 3 

FM 9-20 
FM 9-25 
FM 9-10 
FM 9-5 
No, 7224 
9-AMM 8 
TM 3-250 
OFSB 3-20 

FM 9-40 
9-AMM 2 

TM 3-305 


TM 1-409 
OFSB 3-8 

OFSB 3-2 
TM 9-1980 
TM 4-205 
TM 4-220 
FM 5-35 
OF$B 3-3 
TM 6-225 
TM 9-10S5 

FM 23-30 
TM 3-330 

TM 4-236 
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Instruction Guide, Small Arms Accidents, Mal¬ 
functions and Their Causes ... . TM 9-2210 

Land Mines. .. .... TM 9-1940 

Land Mines and Booby Traps .. ... FM 5*31 

Military Pyrotechnics. .. TM 9-1981 

Military Pyrotechnics . . OF SB 3-9 

fcO-mni Mortar M2 . .. FM 23-85 

51-mm Mortar Ml .. FM 23-90 

Pyrotechnic Projectors, All Types. TM 9-290 

Repair of Submarine Mine Cases.. TM 9-1401 

4,5-in. Aircraft Rocket Materiel. . TM 9-395 

Signal Communication . . FM 1-45 

Signal Communication . .. FM 24-5 

Small-Anns Ammunition .. ... TM 9-1990 

Small-Anns Ammunition. WDSB 9-AMM 4 

Small Arms. Light Field Mortars, and 20-mm 

Aircraft. Guns . . TM 9-2200 

Standard Artillery and Fire Control Materiel. .. TM 9-2300 


rl. Cleaning* preserving* tnwl lalirieating materials. 

Cleaning, Preserving, Sealing, Lubricating and 
Related Materials Issued lor Ordnance Ma¬ 
teriel . . .. TM 9-S50 

Solvent; dry cleaning Federal Specification P-S-661 a 
e. Trmiflportatiun. 

Explosives or other dangerous articles, on board 

vessels.. . U. S. Dept, of Commerce 

Regulations for transportation of explosives and 
of her dangerous articles by land and water 
in reil freight, express, and baggage services, 
and by motor vehicle (highway) and water 

Interstate Commerce Commission 

Methods fur loading and slaying carload and 
less than carload shipments of explosives and 
other dangerous articles (Pamphlet No. 6) 

Bureau of Explosives 
30 Vesey Street, New York City 
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Methods for loading bracing carload and 
Jess than carload shipments of loaded projec¬ 
tiles. loaded bombs, etc, (Pamphlet No. 6A) 

Bureau of Explosives 
30 Vasey Street, New York City 

Motor earner safety regulations (Part 7) trans¬ 
portation of explosives and other dangerous 

articles . Interstate Commerce Commission 

LC.C. Freight Tariff No. 3. Interstate Commerce Commission 
LC.C. Freight Tariff No. 4 .. Interstate Commerce Commission 

Interstate Commerce Commission regulations, for 
transportation of explosives and other danger¬ 
ous articles by freight. Bureau of Explosives 

30 Vef?ey Street, New York City 

Regulations governing transportation of military 
explosives on board vessels during present 

emergency .U. $. Coast Guard 

Regulations for the security of vessels in 

port. . U. S. Cofifct Guard 

Standard specification for marking shipments by 

contractors U.S, Army Specification No. 100-2E 

Transportation in the Zone of the Interior TM 55-205 
f. Fire-fighting. 

Crosby-Fiske-Fomter Handbook of Fire Protec¬ 
tion . National Fire Protection Association 

Fire-fighting.John J. McCarthy, Asst., 

Chief of Dept, in Command, N, Y. Fire Dept, 
Fire Protection by Troop Organizations in 

Theaters of Operations. FM 5-315 

Industrial Fire Brigades, 1st Edition 

National Fire Protection Association 


Suggestions for Fire Fighting and Fire Extin¬ 
guishment . .. ... Navy Dept. Bureau of Yards and Docks 

^ MirH*ellanrOU£. 

Abbreviated Firing Tables . . , TM 6-215 

Graphical Firing Tables TM 9-526 

Dictionary of United Stales Army Terms . TM 20-205 

Bomb Racks, Tow Ta^et Equipment, and Flare 

Racks . TM 1-500 

Tactics of Chemical Warfare. FM 3-5 

Chemical Warfare Service: Supply and Field 

Service . FM 3-15 
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Adamite (DM), lUiKiTiiptiftri . 52 

Adapter-boosters ... ..... . Ill 

AiJaplcis, description. Ill 

Aerial mins* . 252 

Aircraft signals . 170 

Amatol . ‘10 

Ammonal. c1u»ract«rij«1ii:s . 44 


Ammonium picrate ( 5+c Explo¬ 
sive D) 

An', munition 

true, handling. and preservation. 213 
classes: quantity and dist^ni-e •• 2G2 
classification and identification ... 3 

code symbols . 2 

combination storage of ar/iirAini- 

tion and explosives. ^49 

tir.it met ion . 29\ 

dumping at sea . 307 

lire har-ard groups . 221 

general discussion of small-arms 5* 

grading . 8 

guaid protection . 224 

inspection 

inert component* . 2ft9 

small, armg. . 2 8 b 

lot iiurn]j«r ptiiJ dptfl card. 3 

in ark i>i mridi't. 4 

irifll+iiial* v*fd in dcs'^iyin^.-. ..., 307 

packing arid in^rliinj* . 1Jl, 2S3 

prtcilI.La ijK .. ... . 6 

priority of LSSUC . 2 5 

protection (small-arms) . 290 

renovation . 290 

storage . 223 

tctiylol-filled . 315 

(bee also Armor-piercing ammu¬ 
nition. Attillcry ammunition. 
Small-arms ammunition and 
Mortar ammunition) 


Pngo 

An Lipoi arm ni*l mines 
description oJ bounding, cast- 


Lion, and pra^tic« ... 301 

packing and marking . 201 

Antitank miuca 
de-sc ription 

metallic . 194 

rum met ultif . 195 

practice . ] 

destruction . 3^ i> 

Einekini’ and marking .. 193 

Armor-pi«icing sumnuTution ... 

Armor-piercing bombs . 13fi 


ArTr:nr.pit;rriri|i Cartridge (5<*e 


Cartridges) 

Artillery w man unit ion 

classification and identification.. 95 
complete round* (fix^d and semi¬ 
fixed) . 93 

rlr.*trm:1iim «if s^ficlls . 313 

ditticuliics in loading or extract¬ 
ing . 301 

rumination, packings, and pisc¬ 
ina . 299 

misfire . 301 

B 

Ball cartridge... fiO 

Bangalore torpedoes . 204 

Barricades, ftcpji|jiue.ni fur .. 293 


RInck powdei (Str* Powder, black) 


Blank ammunition 

I'jare, bundling, jirliXCt vatiiiTl 120. 304 

combination storage . 252 

complete round . l|7 

destruction . 314 

Blank cartridges 

dcscripl ii>u . 61 

firing .. 298 

Blister gases . 50 

Blood amf n^rve poisons . 51 
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Bombs 

cnnibinaTion storage . 252 

description 

chemical . 141 

explosive . 135 

incendiary . . 151 

practice and drill . 153 

pyrotechnic and target-identi- 

fic’H-tl«Tl . 153 

rieac j uch'on . jS 3 S 

general dj$Cu!t*jun .. . 131 

identification and class3 fi ea t ion.. J33 

inspection . 2S8 

painting and marking . 6 

lirpctmlinux fur pi:id ice fifing .... iiO- 1 * 

xltji.'igft . 267 

(.£*?e aAo PhotoHash boir.lw) 

Boosters 

description . Jil 

.. 2513 

Boujre!et> defnntiiirt . lHl 

BsombcrLrylcyamde (BBC) .. 5? 

Bullets., rJc-wriptinn . 54 

Biles tors 

combination storage . 251 

description . ill 

C 

Canister, description. . JU& 

Cm fridge ease . 60 

CarfridtfCS 

Crimiiinulion sUjrng^ . 'I *19 

dcscripfinii 

Hrrnr>r-[jiertmtf; ball . 60 

armor-pi+irciiig incendiary; 
urmur-pieredng - incendiary- 

tracer .. 61 

bismk . 61 

dummy, pressure test, and 

Kail cry ]ir£u4ic<5. 63 

grenade: shut . 66 

guard; aubcabber . 63 

tiring blank . 299 

general discussion . 54 

painting and marking . 7 

tracer . 61 

types ..-. 60 
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Chemical agents 

dt-sevipLion . 4 7 

definition and ela-ssKicaljcm . 46 

Chemical ammunition 

combination storage . 251 

deati u<-[»on . 319 

inSpCel ion . 2B9 

]iairiling and masking . 49 

]irnLj*ulir>riH for jji actier firing.... 301 

kIothkk . 253, 263 

Chemical rockets . 18^ 

Chios acetophenone (CN) . 51 

Chlorine (Cl ) . 50 

Chlorpicnn .. .. 5i 

Choking gRs . 51) 

Combination storu^K chart . 250 

Composition A. A-2, *md A-3. 45 

Composition B .. 45 

Composition C, C-2, and C-3. 45 

Cyanogen chloride (CK) . 51 


D 

Demolition materials 


combustion slotagc . 252 

demolition blocks 

M2 and M3 . 210 

M4 . . 212 

dt=sl rue lots .. 204* 2Ud, 210 

general discussion . 204 

Depth 1 m nribs, description . 13 fi 

Depth ch;»rft«» . 252 

Dcstructora 

AN-M) . 204 

AN-MJ rt d AN-M3A1 . 206 

M4 and M5. . 2J0 

DctonRtors 

storage . 25d 

use of tctcyl in .. 39 

Diphcnylchlorarsin^ (DA) . 52 

Diphoagenc (DP) . 50 

Distributing points . 261 

Duds, destruction . ' 2 0B, 321 

Dummy cartridges . 62 

Dynamite 

characteristics and use .. 43 

cuminu 4 ,linn storage . 252 

destruction . 31i 

storage .. 255 


331 





































































TM 9-1900 


/ rtcj/tjr 


E P&fl* 

Ednatol, vhariwtKrl&utis and use. A A 

Explosive D 

characteristics. 41 

ik*M ruction . -Ill 

storage .. 253 

Explosive rockets . . 181 

Explosive naiux . i 9 

Explosives 

cias-se*; qnaiiNly-<l)st;)cu:c .. 240, 262 

combmRtion storage of hulk. 252 

definition artd d.uxsihci’diOhti ..". 26 

destruction 

bulk . 311 

demolition.. 210, 212 

military rajui remtiul a . 27 

Explosives, high 

characteristics . 13, '14 

detonation . • 44 

general discussion. 37, 47 

inspection . 2K7 


F 

Fite protection 

at supply and distributing ixiinls 261 

causes of fires . 215 

fire-fighting . 219 

fire, prevention regulation* . 216 

fcoiYi fires involving expletive*.. 220 
:< I ficil i neat Lou of magazine* . 221 

Firing, practice . 295 

Tiring thiougli iiCCS . 298 

Fixed »Tninunili«jil 

inspection . 285 

misfire . 102 

Storage . 2 51, 2 56 

Flares, description 

^ettiernl . 16? 

ground tyi>c .... 175 

Flash signals Signals) 


Fiagmc.nl at ion bombs 

combination storage.■■■ 251 

description . 116 

Fu^ee, re<l, 1V172 . 179 


Pqg* 


F UTIKS. 

care, handling, and preservation 30.3 

classification . 107 

t/oml >in;i 1 hm JslOiagfc .!. 251 

description 

Wrnb, TKiset* rind 1 ;iil . 155 

general . 153 

hydrostatic and concussion. 155 

inspection- .. 239 

packing and marking . 16b 

safety features . 107 

sfovagfc . 258 

o 

O.ylli.iy pi :ll :1 lot; Criilridgo .. . fi 2 

Grenade. chemical hand . 76 

Orentule', vhc:nsc:al rifit: . SO 

Grenade, explosive hand . 76 

Grenade, explosive rifle .. £0 

Grenade, practice and training 

rifle . ... . ..... . 8(1 

Grenade, smoke . 1 JS 

Grenade cartridge . 60 

G t i ilultt projection adapt nr 

CRr? pml pr^ctUJtlinnj in handling; 

identification and packing ... 33 

description . 3? 

Grenade* 

iLc^criplirm . . . 75 

destruction . 313 

inspceii<jn . 285 

pilcaiitfiiii? Ibr prarlic? firing .... 304 

uses, and fuzing . 76 

Gmund signals (Sen Sigrtulx) 

Guard cartridges . 63 

Guncotton . 36 

H 

Harassing gases . 51 

IIe*ach]oreth;me-*inc mixture . 52 

High explosive (Soe Explosives 
in* K) 

High pressure Inst c^rlridge . 62 

Hydrocyanic acid (AC) . 51 
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. 61 
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Land mines 


classification .. 194, 201 

combination xlouigr: . 2S1 

(See nlfa? Anti-personnel mines 
Siini Antitank mines) 

Launcher? . 1AQ 

Lead atidb . .. AX 

lewisite (L) . 50 

Light-eas^ Lr>mbs . 136 
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general discussion . . 23-1 
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M^iciltiTiuuce. definition . ?9Q 
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Mortar ammunition 
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Phntotlash bomba. 164 

Picratot . 42 

Piiiiir tjcitl (trinitrophcnol) . ., 11 

Powder 
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storage . 2.14 
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storage. *54 
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Pfi>j«rtile. arrnor-pii: n:iii \* . Itffr 

Projectile. en nutter . 106 

Pfoji!L:1il?, drill Of dummy .... . 10 ? 

Projectile, hi gh-velocity armor- 

pic ruing nh(?C . 166 

Project il*, practice. 10 6 
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TM 9-1900 


fncfeT 


P — Contd. 

FrtfijncUJcs 

combination storage (xfiparatc- 

loadin*;) . 25 J 

general dis«:nf 5 &irn> .and compo- 


irtsnt* . 

types . 

Propellants 

general discuaaion .. 31 

amsU-arTTbS . 

PropelkTit pov-dcr, bulk .. . 251 

Propelling charges 


btending: errqth-. and cjicea*iv^ 

pressures; maximum ratios 3-ftO 
care and precautions in handling 125 
combiuNtiAii storage (sepsuait- 

loadmg) . . 251 

description . . 54. 


detraction (separate-loading).... -312 

^et-ieral discussion .. Ill 

packing . liJU 

premature ignition and flaie- 

bacW* .. 

Morage (eepara I e-lnailing) . *54 

lyjKJ* .. 

P.opelling-charRe explosive trains.. 29 

PTX-1. ** 

PTX-2. *6 

Publication fils . <!9i} 

PyrnlftclmLc compositions . 162 

Pyrotechnic signals . Ili2 

Pyrotechnics 

t«re, hun riling, and preservation 1R0 

classification .... .... 160 

d*?x t rue (,i L»rt .-. . 314 

lire hazards . 223 

■d-enti fiertti I Hi . 179 

inspection . 'VM 

paclrina: . 161 

painting and marking . 3 

precautions for practice firing.... 304 
stooge ... 249, 256 


R Pag* 

K*»il shipment . 2 73 

RDX (eyclonite) . 44 

Report of unsei viecablc and defec¬ 
tive iirriToi jJU t lOtl . 290 

Rockets 

clu^xificaVuin . 1BI 

description 

esplwive . 161 

practice . 186 

target .. 1B6 

ti^htmcliuu . .... 315 

identification and components. .. 3 86 

lacking «thI slii-pjiinjJ .. 193 

precautions! . 19Q 

storage . 251, 260 

s 


!>yfct y precautions in destroying 


ammunition . 30ft 

SafHy regulations . 292 

Seiecniug ^niolr^ . -17 

Sealing .... . 268 

Semi-amwir.jiicrcinji bombs . 136 

Semifixed urnm unit Lon 

mxiKjction . 265 

misfires . 301 

storage . 251, 256 

Shaped charges . 212 

Shell, arrillciy . 313 

Shull, L-hemicni . 105 

hitfh-explosivc . 105 

Shell, high - explosive -antitank 

<HK, AT) . 105 

Shell, illuminating .. . 105, 177 

Shell, mortar . 251 

■Shell, separate loading 

inspection . 2S8 

&tr*m£e . 256 

Shell, shotgun . 615 

Shipping . 27U 

Shrapnel, description . 106 
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TM <M*00 


Index 


S — Contd. Peg* 

Signals, description 

aircraft . 171 

distress -. 177 

drift . 172 

ground, iOund, and flaat» . 177 

Slick marker . 1*5 

Srn 4 i]l-arms am munition. 

destruction . 315 

fire hazards . 222 

grade*; Cftri?; atid precautions in 

handling . 67 

identification . 298 

in*]*jction . 23 b, 297 

packing and marking . 69 

precautions in firing . 69 

protection . 299 

storage . 255 

Small-arms propellants . 36 

Smoke ammunition . 2*9 

Smoke pnfT charges .. 252 

Smokeless powder 

fluJrjSclStiiitictt ... 33, 36 

inspection. Z84, 287 

storage . 254 

uses ... 35, 36 

Sound aignala (Se$ Signals) 

Spotting cliarges . 252 

Subc*tib*r c&riridgt-a. ^ 

Submarine mine 2fi9 

Sulfur trioxidc-chloisulfonic acid 

mixture <FS) . 52 

Supply points . 261 


T Ppb» 

Target ranges ■. 321 

Target rockets . lBfc 

Tetiyl 


characteristics, detonations and 


use . 39 

destruction . 311 

storage . 253 

Totrytol, characteristics and Liao. .. 43 

Tctrytol-liilod aintiianitLon . 315 

Titanium tetrachloride (FM) . 52 

TNT (trinitrotoluene) 

characteristics . 39 

destruction. .. 311 

exudation, detonation, and use,.., 40 

inspection . 2B9 

storage . 253 

Tools for renovation of ammuni¬ 
tion . 294 

Torpedoes 

Combination storage (aerial) .... 252 

description (bangalore) . 204 

Torpe*, . 44 

Tracer ...*... 105 

Tracer cartridge . 61 

Triton blwks . 253 

Tritonal . 44 

w 

Water shipment* . 277 

White phosphorus (WP) . 52 

WP ammunition . 49 


335 


'J. S. GCVCRNMFNT FRINTUK OFF ICt .'J 














































